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Hover Landing 
at 11,600 feet 





During altitude trials recently completed in the 
Austrian Alps, the LEONIDES MAJOR 
powered Westland Whirlwind helicopter success- 
fully landed 5 passengers on a peak 11,600 feet 
high and later collected them again. Only vertical 
landing and take-off technique could be used. 


ALVIS LEONIDES 


Aero Engines 


ALVIS LIMITED - COVENTRY - ENGLAND 
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Swissair Photo 


GENEVA INTERNATIONAL AIRPORT 


7 CHOOSES 
INSTRUMENT LANDING SYSTEM 


Pye I.L.S. is the most modern system available in the world—which is why the Swiss 





Civil Aviation Authorities chose Pye for the modernisation of aircraft handling facilities 
at Geneva airport. Pye I.L.S. has several great advantages over older methods; electronic 
modulation instead of mechanical; automatic stabilisation of the beam under all 
conditions, and a narrow beam localiser aerial which considerably simplifies siting 
difficulties. The Pye Instrument Landing System is used as a standard runway approach 
aid in all weathers, and meets the full specification requirements of the International 
Civil Aviation Organisation. 








A 
r) Pye Telecommunications distributors in 91 countries ensure trouble-free service 


: Telecommunications PYE TELECOMMUNICATIONS LTD., NEWMARKET ROAD, CAMBRIDGE, ENGLAND 


Telephone : Teversham 3131 Cables : Pyetelecom Cambridge 


















the unwinking eye... 


THE clear eye of the fish, unwinking and unshut- 
tered, is not troubled by the water that covers it. The 
shoal darts quickly through foul or fair, clear water 
or murk. 
The ‘“‘eye”’ of the aircraft, however, needs the super- 
vision of the mechanical wiper. Clear, unobstructed 
view is naturally of the utmost importance, particu- 
larly when putting down during bad weather. 
Dunlop, as usual, provides the answer to this 
problem. 
The ‘‘Maxivue’”’ screen wiper system is self- 
contained, simple, compact, extremely 
effective, gives a clear view forward without 
obstruction. All the components can safely and 


conveniently be mounted in the cockpit. 
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WINDSCREEN WIPER SYSTEMS 


@ as used by many of the leading aircraft manufacturers 


DUNLOP RUBBER COMPANY LIMITED - (AVIATION DIVISION) +» FOLESHILL - COVENTRY + ENGLAND - DEPOTS THROUGHOUT THE WORLD 
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MAIN CABIN—94 SEATS 
CREW ENTRANCE RELIEF CREW 
19 IN. x 47.5 IN. ] & NAVIGATOR EMER. EXIT EMER. EXIT EMER. EX ? 
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FLIGHT STATION ‘ | | 


EQUIPHENT seaman nena EMER. EXIT EMER. EXIT EMER. EX 


FOR PASSENGERS 


Beautiful cabin is Galley and lavatories are smartly finished. 
climate-controlled and pressurized Modern fixtures need only a 
for maximum comfort. minimum of maintenance. 





LOCKHEED AIRCRAFT CORPORATION, 





International favorite for 
luxury-coach travel 


1049-H SUPER CONSTELLATION 
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CALIFORNIA DIVISION 





Burbank, California 





The comfort, ease and smartness of the Super Con- 
stellation are the standards by which travelers judge 
aircraft and airlines. Now a new model, the 1049-H, 
combines this famous passenger appeal with new 
practical operating values. It’s a luxury transport, 
accommodating 94 passengers in a gracious, club- 
like atmosphere. 


IN ONLY FOUR HOURS the seats can be taken out to provide 
space to carry 38,660 pounds of profitable cargo! Such 
versatility, coupled with low-cost performance, can make a 
profitable difference in most any airline's operations. Ask the 
local Lockheed representative about the 1049-H—the most flexible 
aircraft flying today! 


The following airlines 
are now using or have ordered the 1049-H: 


California-Eastern Airways, Dollar Line, Flying Tiger Line, 
National Airlines, Qantas Empire Airways, 

Real-Aerovias Brasil, Resort Airlines, 

Seabord & Western Airlines, Transcontinental S.A. 











round the World 











S-58s TO WEST GERMANY — Twenty-six Sikorsky S-58 heli- serve with Army units. These helicopters are similar to those 
copters have been ordered by the West German Ministry of flown by three commercial airlines, Sabena, New York Airways, 
Defense. Five of the S-58s, some with flotation gear and rescue and Chicago Helicopter Airways, and by a number of military 
hoists, will be assigned to the German Air Force. Others will services. 





SIKORSKYS TO CHILE—With the delivery of four S-55 heli- S-55s in air-sea rescue duty, a service in which Sikorsky Air- 
copters, Chile becomes the 23rd nation to operate Sikorsky craft helicopters have been conspicuously successful on every 


Aircraft helicopters. The Chilean Air Force will fly these versatile continent and in every climate. 














with United Aircraft 


CONTROLLING JET FUEL- Hamilton Standard gas turbine fuel con- 
trols are being produced for all Boeing 707 and Douglas DC-8 jet trans- 
ports with Pratt & Whitney Aircraft power plants. One is shown here 
in final assembly. Hamilton Standard is supplying fuel controls for 
12 aircraft types, including the Snark missile. In addition Hamilton 
Standard currently manufactures starters, air conditioning systems, 
valves, pumps and propellers. Its products are used on more than 
50 types of modern turbine-powered aircraft. 





DEPENDABLE J-57s 
HAVE MANY APPLICATIONS 


Pratt and Whitney Aircraft’s famous J-57 
jet engine is the basic power plant for an 
entire new generation of commercial 
airliners and military aircraft. Civil 
versions of the J-57, and the more power- 
ful J-75, to date have been selected by a 
20 of the world’s leading airlines, for = 
their fleets of Boeing 707 or Douglas 
DC-8 jet airliners. Other production 
applications of the J-57 include five 
U.S. Air Force and Navy fighters—the 
F-100, F-101, F-102, F4D and the F8U; 
(the F8U Crusader recently set a new 
record of 3 hours 23 minutes across the 
United States); the intercontinental B-52, ee 
the A3D attack plane, and the KC-135 ae 
tanker. Latest announced installation is _—" 

in the SM-62 Snark long-range missile, 
shown here. 








UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Connecticut, U. S. A. 
European Offices: 3/5 Warwick House Street, London SW1, England 
PRATT & WHITNEY AIRCRAFT Aircraft Engines 


HAMILTON STANDARD Propellers and Jet Aircraft Equipment 
SIKORSKY AIRCRAFT Helicopters 














ROLLS-ROYCE 


GAS TURBINES 
for 


short, medium and 


long range 


airliners 








Rolls-Royce have over 2,500,000 hours 
experience in the operation of gas turbine 


engines in scheduled airline service 


ROLLS-ROYCE LIMITED 
ENGLAND - SCOTLAND - CANADA - AUSTRALIA 
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PROP-!2T 
Vickers Viscount — Fokker F-27 Friendship 
Aviation Traders Accountant 


Armstrong Whitworth 650 
Handley Page Herald and Grumman 159 


PROP-JET 


Vickers Vanguard 
Armstrong Whitworth 651 


TURBO-JET 


de Havilland Comet 
Sud-Aviation Caravelle 


CONWAY 
BY-PASS TURBO JET 


Boeing 707 - Douglas DC-8 
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Deadline Notes 


@ Linee Aeree Italiane and Alitalia, the two existing Italian 
airlines, have agreed upon a merger. LAT is to be liquidated, 
and Alitalia will change its name to Alitalia Linee Aeree Italiane 
and take over the entire personnel of LAI. 


@ B.E.A.’s long-expected jet order still awaits clarification on 
the engine side. The choice is between three and four engine 
layouts—three Zephyrs or four RB.140s on the Bristol type 200 
and either RB.140s or three de-rated Conways on the de Havil- 
land design. Little has been heard recently of the Avro 740 jet 
transport also submitted to B.E.A., and it can only be presumed 
that it is out of the running. 


@ Trans World Airlines will inaugurate its Arctic route service 
from San Francisco and Los Angeles to London, Paris and Rome 
on September 29th. There will be two flights a week, and 
Lockheed L-1649A Starliners will be used. 


@ Pan American World Airways will inaugurate its Polar 
route service from Los Angeles, San Francisco, Seattle and 
Portland to London and Paris on September 10th. A non-stop 
service to be flown three times a week from New York City 
to Rome will start on October 27th. On the same date, P.A.A. 
will inaugurate daily non-stop flights between New York and 
Frankfurt. Douglas DC-7Cs will be used for all three services. 


@ The U.S. Civil Aeronautics Board has turned down an appeal 
by six European airlines (Air France, B.O.A.C., Lufthansa, 


18th $.B.A.C. Exhibition 


The following brief account of the work programme of repre- 
sentative British airframe and engine manufacturers supple- 
ments the report on the British aircraft industry elsewhere in 
this issue. Some of the latest products of the accessories and 
equipment industry, to be shown at Farnborough for the first 
time, are also listed. 


Airframe manufacturers’ programmes 


@ Sir W. G. Armstrong Whitworth Aircraft Ltd. : Production 
of the Seaslug missile and development of later Roya] Navy 
ship-to-air weapons. Continued production of Seahawk carrier- 
based fighters for Holland and West Germany. Production of 
Javelin, Vulcan and Twin Pioneer subcontract items. Develop- 
ment of the AW.650 Freightercoach and tooling for the first 10 
of these aircraft. 


@ Aviation Traders (Engineering) Ltd.: Accountant proto- 
type now flight testing ; continued design work on the 40-seat 


Mark 2 version. 


@ A.V. Roe & Co. Ltd.: Production of the Vulcan B.1 and B.2 
V-bomber. Designs in hand for B.E.A. medium-haul jet aircraft 
and 25-seat STOL aircraft. Development of the stand-off bomb 
and other weapons. 


@ Blackburn & General Aircraft Ltd. : Continued production 
of the Beverley transport for the R.A.F. Development work 
on a new heavy transport with four R.-R. Tynes, using the 
Beverley wing. Development of the B.103 (NA.39) carrier- 
borne supersonic strike aircraft, which is reportedly to be 
fitted with a D.H. Gyron Junior engine. 


@® Bristol Aircraft Ltd.: Production of the Britannia 300 
series ; design development work on the Orion-powered Bri- 
tannia 400 and the Type 187 Britannia replacement. Design 
submission for the B.E.A. specification, Type 200 with either 
four Rolls-Royce RB.140s or three Bristol] BE.551 Zephyrs. — 
Full-scale production of the Sycamore and the military Type 
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K.L.M., Sabena and Swissair) for reconsideration of its refusal 
to allow a five percent passenger fare increase on transatlantic 
routes. 


@ D. Napier and Son Ltd. and REAL S.A. Transportes Aereos, 
of Sao Paulo, have signed a contract for the conversion of 
three of the airline’s piston-engine Convair 340s to take Napier 
Eland propeller turbine engines. The contract is worth more 
than $2,000,000. Real has stated that after satisfactory 
operating experience with these first Hland-Convairs, which 
should all be flying by the end of 1958, it is the intention to 
convert the remainder of the company’s Convair fleet—some 
20 aircraft in all. In order to accelerate the Hland-Convair 
project, the first Convair 440 Metropolitan ordered by Napier 
will be flying early in 1958 with Eland engines. The conver- 
sion will be carried out by Pac-Aero. Both the 340 and 440 
equipped with NEI.6 engines will later be available for airlines 
to evaluate the merits of the conversion. 


@ Fiat has established an Aviation Electronics Centre (Centro 
Elettronico Avio) for the purpose of devising the best methods 
of installing new electronic equipment in aircraft. The new 
department will collaborate closely with the Technical Proto- 
type Department, and will be responsible for the installation 
of electronic equipment in both prototypes and production 
aircraft. One of its tasks will be overhaul and repair of fire 
control systems for the F-86K. 


and Display, Farnborough 


192 helicopters. Design work on civil developments of the 192 
and a new eight-seat single-rotor helicopter. — Large-scale 
production of the Bloodhound surface-to-air missile and design 
developments on guided weapons. — Various design studies 
for 100-seat supersonic transports. 


@ The de Havilland Aircraft Co. Ltd. : Dove and Heron feeder 
aircraft still in production. — Production of the DH.110 Sea 
Vixen carrier-based fighter, due for squadron service late in 
1958. — Production of the Comet 4 jet airliner for B.O.A.C. ; 
announcement of Mk.4B for medium stages; small order 
expected for B.E.A. — Possible R.A.F. orders for more Comets. 
— Design studies for jet and turboprop high-speed executive 
and feederline aircraft. — Full-scale production of the Fire- 
streak missile at D.H. Propellers and advanced work on an 
I.R.B.M. 


@® The English Electric Co. Ltd. : P.1B going into production 
at Preston. Two P.1B prototypes already flown. The P.1B 
will be used for a variety of roles, including strike and recon- 
naissance. Later versions will have addition of a rocket motor 
(probably the Napier Scorpion). — Civil Design Team now 
working on various advanced aerodynamic ideas ; probable 
outcome, a short-medium haul airliner with STOL charac- 
teristics. — Guided weapons division in production with the 
Thunderbird mobile or fixed base surface-to-air weapon. 


@® The Fairey Aviation Co. Ltd.: Advanced research con- 
tinuing on FD.2 delta. — Prototype Rotodyne should fly later 
in the year. Development of the Ultra Light helicopter con- 
tinues, and renewed service interest is being shown. — Gannet 
production continues ; latest version is the AEW Mk.3. — 
Production of the Fireflash guided weapon ; the company is 
also rumoured to be working on a surface-to-surface anti-tank 
missile. 


@® Folland Aircraft Ltd.: Production of 25 Gnat is for India 
and 12 for Finland. Batch of six Gnats for Ministry of Supply 
completed. Contract for Gnat 1 expected from Yugoslavia and 
licence production there. Order also believed to be coming 





shortly from the R.A.F. for the Gnat Trainer. — Development 
of supersonic Gnat (Mk.2 and 4), culminating in a 6 %o thinner 
wing, with Orpheus BOr.12. The Gnat can be armed with either 
the Sidewinder or the Firestreak missile. 


@ Gloster Aircraft Co. Ltd.: Continued production of the 
Javelin all-weather fighter. 


@ Handley Page Ltd.: Tooling for production of the Herald 
short-haul feeder aircraft (Alvis Leonides Major piston engines) 
or R.-R. Dart turboprops. — Production of the Victor B.1 and 
B.2 bombers. — Various design studies for transport versions 
of the Victor, laminar flow airliners, etc. 


@® Hawker Aircraft Ltd.: Production of the Hunter F.6 
and 7.7 ; possibility of overseas orders for both types. The 
Hunter is available with either Fireflash or Firestreak missiles. 
— Development of the P.1121 supersonic fighter-strike aircraft, 
powered by a reheat Gyron (thrust without reheat approx. 
20,000 lbs.) and capable of around M = 1.8. First flight early 
in 1958. 


@ Hunting Percival Aircraft Ltd. : Continued production of 
the Pembroke (particularly for the German Air Force) and 
production of the President. — Tooling for the Jet Provost 
(deliveries of the T.3 to R.A.F. to begin in 1958). — Design 
work on a 25-seat STOL feeder-liner. 


@ Saunders-Roe Ltd.: Production of the Skeeter light heli- 
copter. — Production of Viscount wings under subcontract. 
— Development of SR.53 Spectre-plus-Viper prototype into the 
P.177 Spectre-Gyron Junior fighter. Small batch of latter 
ordered. No production for the R.A.F., but considerable 
interest by Fleet Air Arm and German Air Force. It is 
rumoured that two SR.53s will be shown at Farnborough, one 
in flight and the other in the Static Show. — Study of atomic 
projects. 


@ Scottish Aviation Ltd.: Production of the Twin Pioneer 
for R.A.F. and civil use ; design development of the type. 


@ Short Brothers & Harland Ltd. : Seamew production com- 
plete. —- Production of the Britannia, Canberra B.8 and PR.9 
under subcontract. — Development of the SC-1 VTO aircraft, 
a second prototype of which has meanwhile been completed 
for test purposes. — Expansion of the guided weapons division 
and production of electronic computers and aircraft seats. 


@ Vickers Armstrongs (Aircraft) Ltd. : Large-scale produc- 
tion of the Viscount 700 and 800 series continues ; first 
Vanguards under construction. Development of the VC-10 for 
B.O.A.C., with first deliveries scheduled for 1963. — Valiant 
production being phased out. First deliveries being made to 
the Royal Navy of the N.113 Scimitar ; first squadron will be 
formed early in 1958. 


@ Westland Aircraft Ltd. : Production of the Widgeon, S-55 
and Whirlwind Mk.7 helicopters. Tooling for the Gazelle- 
powered Wessex ; first deliveries to begin late in 1958. Develop- 
ment of the twin-engine Westminster helicopter (Napier Eland 
gas turbines). 


Engine manufacturers’ programmes 


@® Alvis Ltd.: Continued production of the Leonides and 
Leonides Major radial engines and design development of turbine 
powerplants. — The Leonides is for the Provost, Widgeon, 
Agusta- Zappata AZ-8L, etc., the Leonides Major for the Herald, 
Whirlwind, etc. 


@ Armstrong Siddeley Motors Ltd. : Production of the Double 
Mamba turboprop for the Gannet, the Sapphire jet for the 
Victor B.1 and Javelin, the Viper jet for the Jet Provost, 
Jindivik, etc. — Development of a 1,000 h.p. free turbine turbo- 
prop (P.181 for helicopters, P.182 for fixed-wing aircraft). 
The first P.181 is to be ready for bench tests in about 12 months. 


@® Blackburn & General Aircraft Ltd.: Development of 
“anglicized”’ versions of Turboméca small turbine engines, 
particularly as auxiliary power units. — Turmo for installation 
in Kaman helicopters. 


@ Bristol Aero-Engines Ltd. : Large-scale production of the 
Orpheus jet, production of the Olympus jet and of the Pro- 
teus 755 turboprop ; Thor ramjets ; development of the Orion 
turboprop ; BE.551 civil engine in conjunction with Curtiss- 
Wright (the engine is known as the Zephyr in the United 
States). — Orpheus jets are to be fitted in a prototype of the 
Lockheed multi-purpose transport and as alternative power- 
plant in the North American NA-249 trainer. 


@® The de Havilland Engine Co. Ltd.: Gyron jet being 
developed as a private venture, for the Hawker P.1121 and 
possibly coleopter and straight interceptor applications in France 
and United States respectively. Gyron Junior going into pro- 
duction. Both Gyron and Gyron Junior type engines are 
suitable for cruise missiles. — Super Sprite rocket engine in 
production for the V-bombers ; Spectre under development for 
the SR.53/P.177. — Design research into small turboprops or 
possible licence production of a U.S. unit. — Continued produc- 
tion of the Ghost and Goblin jets and of inline piston engines. 


@ D. Napier & Son Ltd.: Gazelle (for Wessex, Bristol 192) 
and Eland (for Eland-Convair, Rotodyne and Westminster) 
going into production at Liverpool. Continued work on ramjets 
and probable production of the Scorpion liquid rocket motor. 
Shaft-drive version of the Oryx may be developed. 


@ Rolls-Royce Ltd.: Dart turboprop in full production ; 
development of Tyne continuing ; the J'yne is intended for the 
Vanguard, the Beverley replacement and the Douglas DC-7D 
and DC-7T. — Avon in production ; development continuing 
in civil form to 11,500 lbs. thrust. Latest military versions in 
11,000 + lbs. class in production for the P.1B and Canberra 
PR.9. — Conway in production for the DC-8, Boeing 707, VC-10 
and Victor B.2. — The latest civil engine is the RB.140 (approx. 
9,000 lbs. thrust). — Development of the RB.108, for installation 
in the SC-1 and, in revised form, for trainer projects. — 
Advanced work in progress on atomic powerplants and on large- 
size rockets—presumably for ballistic missiles. 


From the Farnborough catalogue 


@ Decca Navigator Company Limited 
(London) : Decca/Dectra navigation equip- 


ment. 
hours. 


@ Decca Radar Limited (London) : Decca 
Interscan Display System ; Type 424 Mk.2 


e Flight Refuelling 
drum package for converting V-bombers 
into air-refuelling tankers within a few 


: : ¥ é Ale 4 @ Kelvin & Hughes Limited (Barking- 
approach radar ; Decca wind-finding radar. side) : New “Flight Data System”, inte- 


(Blandford) : Hose @ Marconi’s Wireless Telegraph Company 


Limited (Chelmsford) : Doppler navigators 
for civil (AD 2300) and military (AD 2000 
and AD 2100) use. Entire equipment for 
the AD 2300 weighs only 130 Ibs. 

e@ Murphy Radio Limited (Welwyn Gar- 
den City) : MR.370 multi-channel fixed 
station VHF transmitter/receiver for the 


@ Dunlop Rubber Company Limited (Lon- 
don) : Pressure impulse counter for pneu- 
matic or hydraulic systems (shown for the 
first time). 


e Elliott Brothers (London) Limited: 
New fully integrated “ Air Data Computer 
System” providing, from airstream pres- 
sures and temperatures, a centralized source 
of aerodynamic data for services in aircraft ; 
missile homing head. 


@ English Steel Corporation, Limited 
(Sheffield) : Special aircraft and_ tool 
steel ; engineers’ cutting tools ; drop forged 
components for engines, airframes, propel- 
lers and undercarriages, etc. 


grating flight dynamic and aerodynamic 
information into a comprehensive display. 
The “Flight Dynamic Reference System” 
gives artificial horizon, directional gyro, 
gyro magnetic compass, ILS, Flight Direc- 
tor, Tacan range and bearing, and side-slip 
information on only two instruments. The 
“ Aerodynamic Reference System” com- 
putes, through an aerodynamic computer, 
pitot, static and temperature sensers and 
gives an airspeed and Mach number on the 
speed display, altitude and vertical speed 
on the height display. 


@ Latex Upholstery Limited (London) : 
High-density aircraft chair designed for 
accelerations up to 9 g. 


100-156 Mc/s frequency band ; MR 300 air- 
borne transmitter/receiver for 118-132 Me/s. 


@ Rotol & British Messier Limited (Glou- 
cester) : Propellers ; accessory drive equip- 
ment ; synchronizing equipment for pro- 
pellers ; fuel flow proportioning equipment ; 
undercarriages ; motor pumps ; components 
for hydraulic systems. 

@ Standard Telephone and Cables Limi- 
ted (London) : STARN.21 airborne Tacan 
equipment ; Commutated Antenna Direction 
Finding (CADF) equipment ; airborne an- 
tenne ; electronic components. 

e W. Vinten Limited (London) : 16-mm 
high-speed camera for use in connection 
with missiles ; 100 pictures per second. 








Noise-level tests prove 
that the Britannia whispers! 


Official noise-level tests at a large international airport have 
underkned the quietness of Bristol’s Whispering Giant. 

With a ground noise-level of 81 decibels when taking off, 
the Britannia was 20-25 decibels quieter than current four- 
engined airliners and quieter even than twin-engined 
airliners. 

Powered by four 4,120-horsepower Bristol Proteus engines, 
the 175,000-lb Britannia cruises at a guaranteed 400 mph and 
will carry up to 133 passengers. No other aircraft shows 
comparable economy over such a wide variety of stage lengths. 

In fact, its remarkable economy is maintained on all ranges 
from the longest trans-polar flight to short mter-city runs. 


Britannias are in commercial service with British Overseas 





Airways Corporation. They have also been ordered by 
Aeronaves de Mexico, Canadian Pacific, Cubana de Aviacion, 
El Al Israel Airlines, Hunting-Clan Air Transport, Ministry 
of Supply, Northeast Airlines, and the Royal Air Force 


Transport Command. 





BRISTOL 
>» 


Britannia 


BRISTOL AIRCRAFT LIMITED 








How to cut fuel costs up to 30%... 





The matched team of Allison Model 501 Prop- 
Jet engines and Aeroproducts Turbo-Propellers 
is the most advanced aircraft power plant of its 
type available anywhere in the world today. 
Its efficient utilization of low-cost fuel ... and 





allows take-offs and landings in existing air- 

ports, with runway to spare —thus bringing jet- 
age comfort and economy to the 200-to-500 
mile flights which comprise most air travel. 


Proven performance and economy have made 





its unmatched power-to-weight ratio : 2.1 h.p. per 
pound ... combine to make the Allison engine 
an investment in jet-age economy on all flights 
up to 2500 miles non-stop. 





The efficiency of the Aeroproducts Propellers 





Allison the logical choice to power new fleets 

of Lockheed Electras for such leading airlines 
* as: KLM Royal Dutch, Braniff International, 
American, Eastern, National and Western. 










New turbine blade alloy. Product of 10 years 
research and testing. Withstands 100 degrees 
higher temperature ... boosts engine thrust ... 
increases fuel economy ... greatly prolongs life 
of Allison engine. 


CR 





¥ ELLISON PROP-JET POWER |G 


j GENERAL 
tegeet” ... backed by the worldwide resources of || motors 
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The short take-off aircraft has a definite place in world aviation. As a pace-setting design in this category, the Do 27 


has proven its efficiency on a wide variety of missions within a short period. 


Behind its unusual flying qualities and performance are factors such as these: 


@ An aerodynamic configuration tuned for optimum effect in all 


flight situations 


@ Short take-off and landing distances, even on unprepared fields 


@ Maintenance of full controllability in slow flight and hence 


increased safety 


@ Large useful space and easy access to cabin through four 


adequately-sized doors, with optimum visibility conditions 


@ Rugged structure and simple maintenance of airframe and engine 





DORNIER-WERKE sx FRIEDRICHSHAFEN - MUNICH 


Sales Office Munich-Neuaubing Telephone 80835 +. 


Telex 052-3543 











CARAVELLE, the medium-range transport, places the power of its 
two jet engines within the range of travellers on intermediate stages. 
Speed is no longer the privilege of the intercontinental communications 
routes. 

The simplicity of its design enables technical servicing requirements and 
ground time to be reduced to the strict minimum. Its high rate of climb 
enables it to reach its cruising altitude in a few minutes; descending 
from 19,500 ft. to ground level in 3 minutes, it retains its speed of 
500 m.p.h. to the end of the trip. 




















CARAVELLE, like all jet aircraft, has no vibrations. Moreover, thanks 
to the position of its engines at the rear of the fuselage, it gives its pas- 
sengers complete silence. Quieter than the most luxurious of auto- 
mobiles, the CARAVELLE’s cabin demonstrates our engineers’ achieve- 
ments. Measured noise level, 82 decibels. 
















CARAVELLE, is not only quieter and faster, but also more comfortable. 
The same quiet atmosphere prevails throughout the CARAVELLE’s 
cabin, from the first row of seats to the last. No bad seats. 













E 





CARAVELLE is a better money-maker than any other commercial 
aircraft even on such short runs as Paris to London. It is a MEDIUM- 
STAGE transport, which does only this job but does it well. The 
advantages it offers users have attracted airlines because they are sure 
of winning public favour. 





Not a “ maid of all work ”, not speed at any price. 


Our compromise: speed that pays. 









UD-AVIATION 
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AIR FRANCE will place the CARAVELLE at the service of the public on its European 
and Mediterranean networks from the end of 1958. 
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the Service is the same 


As Air Travel reaches out to all the 
countries of the world, so must the 
services which keep the aircraft flying. 
The BP Aviation Service is international; 
at hundreds of different airfields it 
supplies the essential fuelling and 

other services on which modern 

Air Travel depends. 











ers 
AVIATION SERVICE -~ 








THE BRITISH PETROLEUM COMPANY LIMITED 











CABIN AIR COMPRESSORS 


CARAVERL 


- COMFORT ASSURANCE on the CARAVELLE 


Sud Aviation’s new jet transport uses AiResearch 
equipment to assure sea-level breathing comfort 
at near-stratospheric levels 


Acceptance by leading airlines is 
the result of the outstanding capa- 
bilities demonstrated by the Cara- 
velle. It has already been ordered 
to serve speed and comfort minded 
air travelers on such airlines as Air 
France and the Scandinavian Air- 
line System. 

Diversified AiResearch high 
speed, high temperature and high 


THE 


Designers and manufacturers of aircraft and missile systems and components: rermceration systems - 
* CABIN PRESSURE CONTROLS ~ 


* TURBINE MOTORS 


* GAS TURBINE ENGINES 


altitude experience make its prod- 
ucts the perfect selection for the 
new jetliner. The Caravelle uses the 
following AiResearch equipment: 
Air conditioning system 
Cabin pressurization system 
Wing and empennage 
anti-icing systems 
Temperature controls 
Actuators (electrical ) 


CORPORATION 


Heat transfer equipment 
Cooling turbines « Air valves 


All over the world AiResearch 
equipment aids in the establishment 
of new aircraft standards. You are 
invited to write to us for more 
specific information and for the 
addresses of our licensees and rep- 
resentatives in Europe, the United 
Kingdom and Japan. 


AiResearch Manufacturing Divisions 


Los Angeles 45, California... Phoenix, Arizona U.S.A. 


HEAT TRANSFER EQUIPMENT * 


ELECTRO-MECHANICAL EQUIPMENT 


PNEUMATIC VALVES AND CONTROLS ° 
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TEMPERATURE CONTROLS 
* ELECTRONIC COMPUTERS AND CONTROLS 





DECCA/DECT. 


in operation now — 
the best solution to the 


air traffic problem 











Existing Decca high accuracy coverage is shown white 
within the boundary circles. The tracking pattern of 
the Dectra system, now undergoing operational trials, 
is shown by solid lines and the ranging pattern by 
white lines. Decca coverage provides a degree of accuracy 
sufficient for close parallel track separation and for term- 
inal area procedures. Decca area coverage combined with 
the pictorial presentation of the Flight Log is the best 
answer to the ATC problem both en route and in 
terminal areas. An example of a terminal control zone flight 
path pattern based on Decca is shown below: 








Precise control of air and sea traffic can be accomplished today by the 
use of Decca/Dectra the proven high accuracy area coverage system. 

DECCA/DECTRA is the only navigation system providing high accuracy ager x > —_ 
local coverage at any altitude with medium and long range parallel track 
facilities using the same airborne equipment. AIRWAY —* 
DECCA/DECTRA is the only system which provides pictorial presen- i oannen = 
tation. 4 : . 

DECCA/DECTRA is the most economical system in the world both in 
cost and in use of frequencies. 

The report of the Jet Operations Requirements Panel of ICAO meeting 
in Montreal in June 1957 has this to say: 

‘*Some existing systems of navigation used for medium and short range 
flights provide the possibility of accommodating present air traffic, including 
turbine-engined aircraft, although in some cases with difficulty. However, 
increasing traffic densities plus the special requirements for optimum oper- 
ation of jet aircraft, as outlined in the ATS section of this report, lead to the 
conclusion that an area type of navigation aid will be necessary in the near 
future. 

The Panel recommends the adoption of an accurate and reliable short- 


range navigational aid based on the area coverage system and designed to 
provide pictorial presentation to the pilot in the cockpit. The Panel further 
recommends that the Sixth Session of Communications Division should con- 


sider this recommendation as a matter of urgency. 





AIRWAY 
































Over 4,000 ships and aircraft are fitted with the Decca System which has . . . 
been in operation for over 11 years. the world’s most accurate navigation system 


THE DECCA NAVIGATOR COMPANY LTD LONDON 








1.A.T.A. Meeting 





New York Finance Notes... 











World and U.S. Air Traffic: Increased Rate Demands (Situation Mid- August 1957) 


by Scott Hershey, New York 


By 1959, at the latest, the world’s airlines should be carrying 
more than 100,000,000 passengers a year. 

This is the projection of the International Air Transport 
Association, based on the fact that the world’s airlines carried 
78,000,000 passengers in 1956, that there have been no indica- 
tions of a decline and that information available thus far this 
year indicates continued expansion. 

The average passenger has been traveling further, too, due 
to the expansion of long haul tourist traffic, and I.A.T.A. 
reports that the 78,000,000 passengers accounted for 
76,000,000,000 passenger kilometres. Both of these figures 
represent a 15 per cent increase over the previous year. 
Cargo traffic, meanwhile, rose 13 per cent and mail 8 per cent. 

The rate of expansion on North Atlantic routes indicates 
that the 1,000,000 passenger mark will be reached next year. 
In 1956, I.A.T.A. members carried 785,000 passengers, 75 per 
cent of them tourist, with an additional 50,000 carried on 
charter flights for a total of 835,000 ; this is an increase of 
20 per cent over the previous year. There have been no indica- 
tions of a decline this year but rather a steady upward climb. 
Cargo has reached nearly 20,000 tons while mail is over 
8,000 tons. 

os 


It should be pointed out, however, that a large proportion 
of the North Atlantic traffic was accounted for by immigrant 
and tourist excursion traffic, carried at rates well below normal. 
This does not mean the airlines did not welcome the traffic, 
because they did, but it does emphasize the I.A.T.A. point that 
it takes a lot more than arithmetic to find out how the airlines 
are doing. 

There are two particularly important points in regard to 
North Atlantic operations. One is the fact that the Civil 
Aeronautics Board, fiddling with depreciation allowances, 
among other accounting items, gives a picture of a healthy 
financial position on the North Atlantic, which the airlines 
claim is not true. The other is that while traffic has held up 
very nicely on these routes, a very large part of it has moved 
at quite low fares. 

However, there is one point of importance which stands 
out. That is, that the service the airlines have been giving, 
are giving and plan to give in the future, is tapping larger 
and larger markets and that hundreds of thousands of first- 
time air passengers are being carried, and that flying is not 
the luxury item for a comparative few that it was a compa- 
ratively few years ago. 

-* 


The airlines re-equipment program, of course, is currently 
a prime project and during the last year the fleet of I.A.T.A. 
members has grown by some 200 aircraft. Of the 200, about 
75 per cent were modern four-engine piston and turboprop 
aircraft. This means the equipment picture will show a new 
face even before the advent of jet aircraft. If nothing untoward 
occurs, large jet aircraft will be coming into service within 
the next two years. The airline operators believe firmly that 
they will have the traffic and also the facilities. The latter, 
however, must take into consideration a new approach to the 
problems of air traffic control and aerial navigation. The 
airlines feel that with the introduction of jet aircraft, govern- 
ments should continue to carry out their traditional functions 
by insuring the provision of adequate ground facilities and 
airports to service the jets. 

In this connection, an important first step toward the long- 
deferred modernization of U.S. airways to meet the inexorable 
split-second demands of the jet age is now quietly in the 
making in Congress. It is a bill authorizing the creation of a 
temporary federal agency to be called the Airways Moderniza- 
tion Board. The Board’s most important aspect, under the bill 
as drawn, is to “develop, modify, test and evaluate systems, 
procedures, facilities and devices to meet the needs for safe 
and efficient navigation and traffic control of all civil and 


military aviation, except for those needs of military agencies 
peculiar to air warfare.” 

This, as can be readily seen, is an extremely large order. 
It involves substantial excursion into unexplored fields, involv- 
ing development of new equipment and procedures to meet 
problems of safety, speed and traffic volume which, while 
already very real, are still developing in acuteness and 
magnitude. 

Edward P. Curtis, President Eisenhower’s special assistant 
for aviation planning, sees a still more ambitious program 
which has been much talked about for years. He has proposed 
that the new board be a trail-blazing predecessor to a unified 
Federal Aviation Agency in which would be merged the func- 
tions of the Civil Aeronautics Board, the Civil Aeronautics 
Administration, and the non-emergency aspects of military 
air traffic control. On this proposal, of course, there are many 


divergent points of view. 
-* 


The C.A.B. currently is under fire from several quarters 
for its refusal of the airlines’ plea for a 6 per cent emergency 
rise in passenger fares. A T.W.A. spokesman said the refusal 
““seems unrealistic and certainly disappointing ’’, and noted 
that the action came on the same day that the Interstate 
Commerce Commission granted a 7 per cent increase in rail 
freight rates. The airlines contended higher fares are required 
due to dwindling profit margins and the costs of planned tran- 
sitions to jet aircraft. 

The Board commented that the emergency boost was “ un- 
justified ’’ on the basis of evidence presented, but noted that 
it is expediting a general investigation of airline fares. Of 
this, T.W.A. said ‘‘ there still remains a good opportunity for 
the C.A.B. to correct the present inequitable situation in which 
airlines are attempting to subsist on 1942 fares while paying 
1957 prices for materials and labor.” 

The C.A.B. rejection of the 6 per cent emergency increase 
prompted Leslie Gould, Financial Editor of the New York 
Journal-American to say that “ the C.A.B. has taken the easy, 
political route. It is unrealistic. The Commission, after mak- 
ing its decision, closed up shop until after Labor Day. This 
is vacation time. So, the airlines will have to wait another six 
weeks for the commission’s formal opinion... The airlines will 
now have to wait until next July for any relief from the present 
squeeze on profits, from inflated wage, material and equipment 
costs and tightly-regulated charges.” 

Airline fares are virtually unchanged from what they were 
at the end of the war. Between some cities on coach flights 
they are lower. The average fare per mile for air travel today 
is less than one per cent over the charge of 1942. C.E. Woll- 
man, President of Delta Air Lines, termed the C.A.B. decision 
“ puzzling ’’, coming on the heels of the grant of a general 
freight increase to the railroads. He noted that the airlines 
are subject to the same economic laws which have forced an 
increase of nearly 50 per cent in rail fares and almost 30 per 
cent in bus fares since 1938. 

So far as the airlines themselves are concerned—-faced with 
vast new responsibilities—they are fully prepared, indeed eager, 
to meet the challenges of the oncoming jet age. But one thing 
stands as a formidable handicap. The industry is caught in a 
financial squeeze. It is the result of a profits pinch climaxing 
a steady growth in operations and gross earnings, and it poses 
serious problems for the carriers. 

Last year, although revenues totaled 11 per cent more than 
1955, net earnings were down 10 per cent. And in the five-year 
period ending last December 31st, according to the Air Trans- 
port Association, airline net income dropped from 6.3 per cent 
to only 4.7 per cent of gross revenues. 

Now that the airlines, poised on the threshold of the jet 
age, are about to assume responsibilities of a magnitude never 
before essayed, it is in the public interest, not only the carriers’ 
welfare, that they command sufficient strength, financial, as 
well as technological, to go ahead. Faith in the future is 
essential, but no airline can operate indefinitely on faith alone. 
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INTERNATIONAL MEETINGS 
AND CONFERENCES 


Sept. 1st-5th : International Autumn Fair. 
Frankfurt. 

Sept. Ist-8th : Autumn Fair. Leipzig. 

Sept. Ist-15th: RAeS IAS: 6th Anglo- 
American Aeronautical Conference. Lon- 
don & Folkestone. 

Sept. 1st-22nd: 22nd International Fair. 
Thessaloniki. 

Sept. I1st-30th: 4th International Fair. 
Damascus. 

Sept. 2nd-8th : SBAC - Society of British 
Aircraft Constructors Exhibition and 
Flying Display. Farnborough. 

Sept. 3rd : FIJPA - 1st General Meeting of 
the International Association of Aviation 
Journalists. London. 

Sept. 3rd-14th : International Geophysical 
Year - 11th General Meeting. Toronto. 
Sept. 5th: IATA - Executive Committee. 

Madrid. 

Sept. 7th-25th : 21st International Levante 
Fair. Bari. 

Sept. 8th: Stuttgart Aviation Day (with 
Industrial Show on Sept. 7th). Stuttgart. 

Sept. 8th-15th : 66th International Autumn 
Fair. Vienna. 

Sept. 9th-10th : ASQC - Annual Conference 
of the Aircraft Division of the American 
Society for Quality Control. San Fran- 
cisco. 

Sept. 9th-13th: 12th Annual Automation 
Conference and Exhibition. Cleveland. 
Sept. 9th-13th : New York University - 3rd 
series of lectures on titanium. New York. 
Sept. 9th-13th : IATA - 13th Annual Gene- 

ral Meeting. Madrid. 

Sept. 9th-13th : USAF 3rd Annual World- 
Wide Conference of Flying Safety Offi- 
cers. San Bernardino, Calif. 

Sept. 9th-20th : UNESCO - International 
conference on radioisotopes in scientific 
research. Paris. 

Sept. 10th : ICAO - Communications Divi- 
sion, 6th Session. Montreal. 

Sept. 10th : ICAO - Legal Committee, 11th 
Session. Tokyo. 

Sept. 15th-Oct. Ist: Lima international 
exhibition. Lima. 

Sept. 15-24th: European Machine Tools 
Exhibition. Hanover. 

Sept. 17th-19th: 9th USAF - Industry 
Conference. Santa Barbara, Calif. 

Sept. 21st-22nd: “Leonardo da Vinci” 
Biannual Franco-Italian Aeronautical 
Conference. Milan. 

Sept. 23rd-25th : ASME - American Society 
of Mechanical Engineers, Fall Meeting. 
Hartford, Conn. 

Sept. 24th: IATA - Composite and Joint 
Meeting of Traffic Conferences. Miami. 
Sept. 24th: IATA - Traffic Conference I 

(Agency Sub-Committee). Miami. 

Sept. 24th: IATA - Atlantic Commodity 
Rates Board. Miami. 

Sept. 24th: IATA - European Creative 
Fares Board. Miami. 

Sept. 24th-Oct. 15th : WMO - 9th Session of 
Executive Committee. Geneva. 

Sept. 24th-26th : Champion Spark Plug - 
Annual Aviation Spark Plug and Ignition 
Conference. Toledo (Ohio). 

Sept. 26th-Oct. 6th: 7th International En- 
gineering Show. Turin. 

Sept. 30th-Oct. 5th: SAE - Aeronautic 
Meeting, Aircraft production forum and 
Aircraft Engineering Display. Los 
Angeles. 
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Deutsche Lufthansa Forges Ahead 


One of the most important of Luft- 
hansa’s recent statements is probably the 
announcement that passenger volume on 
the Atlantic services during the first six 
months of this year rose by no less than 
63.5 % over the figure for the correspond- 
ing period in 1956. This is telling evidence 
not only that, for travel between Germany 
and North America, Germans today are 
giving preference to their national airline, 
but also that substantial numbers of fo- 
reign passengers have been attracted. In- 
directly it reveals, too, that the fleet for 
overseas operations—Lufthansa has so far 
ordered four Lockheed 1649A Starliners 
and four Boeing 707 jets—may soon prove 
to be inadequate. 

Hence it looks as if Lufthansa’s calcula- 
tion of revenue ratios, expressed as U.S.A.: 
Germany = 12: 1 (i.e., “the U.S. airlines 
earn roughly twelve times as much on their 
services to Germany as Lufthansa earns in 
the United States”), may soon be out of 
date. Lufthansa has also not overlooked 
the controversy over route authorizations 
that has been going on between the United 
States and Holland on the one hand, and 
between the United States and Scandinavia 
on the other. The stock example quoted 
in these discussions has always been the 
U.S.-German air transport agreement, 
which—in the American view—gives Ger- 
many considerable preferential treatment. 
Deutsche Lufthansa now calculates that 
the revenue ratio between Holland and the 
United States is 15: 1, and between Scan- 
dinavia and the United States 14: 1. 

In other words, Lufthansa, feeling that it 
is growing stronger, is not holding back 
with criticism of the United States’ rela- 
tions with Western Europe in the field of 
air transport policy. The company, how- 
ever, becomes clearly aggressive in a recent 
statement on the “ Soviet Zone airline” pu- 
blished in the official “ Bulletin of the Fe- 
deral Government”. First it corrects the 
airline’s timetable (as also sent to IJnter- 
avia) : there are not 20 services a week to 
Moscow, but only ten, not 10 weekly ser- 
vices to Warsaw, but only two, and so on. 


“In this connection”, continues the Bul- 
letin, “ attention is once more drawn to the 
fact that the name ‘Deutsche Lufthansa 
Ost’, as frequently used in the press, is 
illegal. The name ‘Deutsche Lufthansa’, 
even if used with additional words, and the 
emblem of the soaring bird are protected 
by law and may be used only by Lufthansa 
A.G., Cologne ... The public is reminded 
that Deutsche Lufthansa A.G., Cologne, 
will take proceedings against any misuse of 
its name and that its applications for or- 
ders restraining third parties from using 
this name have been granted in all cases 
that have arisen so far.” 


Here it may be noted that the well- 
known German daily “Frankfurter Allge- 
meine Zeitung” sinned against this edict of 
July 25th, on the very next day. Writing 
on future Lufthansa services to Berlin— 
which it described as possible, but hardly 
likely to become a practical reality for the 
time being—it was forced to mention the 
“Soviet Zone Lufthansa”. Interavia’s edi- 
tors confess that they do not see how any 
paper can get over this difficulty in any 
better way, if it is to avoid “ proceedings 
by Deutsche Lufthansa, Cologne”. The 
misuse of company names has everywhere 
become a common practice in the post- 
war jungle. Here Interavia speaks from 
experience. ‘Though the publishers have 
won their case before a West German court 
in a similar matter, they find they must 
still continue litigation ... Deutsche Luft- 
hansa, Cologne, will probably find itself in 
a similar position. 


Finally, there is once again talk, this 
time more persistent than ever, of forth- 
coming personnel changes or “ promotions ” 
in Deutsche Lufthansa’s Board of Directors 
and management. Names mentioned in 
this connection include Max Adenauer, son 
of the Federal Chancellor, as Chairman of 
the Board or of the management commit- 
tee, and Hans M. Bongers as Chairman of 
the management committee, etc. There is, 
however, no confirmation of these rumours 
at the present time... 


The Centenary of the first Space Rocket Researcher : 
Konstantin E. Ziolkovski. Sept. 5th, 1857 - Sept. 19th, 1935 


When the subject of rockets and space 
travel is raised today, the mind almost 
automatically conjures up pictures of such 
universally known locations as Redstone 
Arsenal, Huntsville, Alabama—wWhite Sands, 
New Mexico—Patrick, Florida—Woomera, 
Australia. But how many of us remember 
the provincial Russian town of Kaluga, in 
the Tula region, and the part that it has 
played in these modern developments ? 

Contemporary space travel and rocket 
techniques and developments would pro- 
bably have not reached their present-day 
standards of achievement had it not been 
for the work of the dedicated schoolteacher 
who lived, hungered and worked so bril- 
liantly in Kaluga. It was about this man 
that Theodore von Karman himself said : 
“He was perhaps the first man to base a 
project for space travel om sound princi- 
ples. ” 

Even up to the time of his death in 1935, 
Konstantin Ziolkovski received practically 
no recognition or publicity for his work, 
but today his name is to be found in almost 
every technical work on the subject ; if not 
his name, then something which would have 
given him far greater personal satisfaction, 
the acceptance of his almost unbelievably 
advanced theories. Ie was the first to 
construct a wind tunnel, using only the 
most primitive materials then available ; 


he was the first to talk seriously of an 
all-metal flying machine; and, five years 
before the Wright Brothers made the first 
powered flight, he had completed his study 
on a streamlined rocket-driven vehicle for 
space travel, using liquid oxygen and hy- 
drogen propellants. 


This work, “ Rocket into Cosmic Space” 
first published in 1903 in the Moscow 
“Science Survey” (Nauchnoye Obozreniye), 
laid down the basic principles which our 
present-day rocket designers and construc- 
tors, both in the West and the East, are 
projecting and developing. Multi-stage 
rockets, jet deflection for navigation in 
space, navigation with the aid of gyroscopic 
controls, centrifugal force as a_ replace- 
ment for gravity—there is practically no 
aspect which this remarkable thinker had 
not already considered and calculated, a 
half-century ago, in the most humble and 
comfortless surroundings of his simple home 
in Kaluga. In his entire lifetime he had 
nothing approaching our conception of a 
laboratory. 


His life philosophy can perhaps be best 
appreciated from a remark he once made 
to his students: “My stomach is full of 
nothing but dry black bread, but my head 
is overflowing with the most wonderful 
dreams and plans.” 
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THE FAIREY AVIATION COMPANY LIMITED : HAYES +: MIDDLESEX 
ENGLAND * AUSTRALIA * CANADA 
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EQUIPMENT |type STARN 21 


TACAN is the new aircraft navigational system adopted by NATO 
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is already manufacturing the TACAN ground beacon type STURN 3 
) Y for the Admiralty and the Minstry of Supply 


Srandard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.iII 
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BREGUET IOOI 7 
T 


LIGHT TACTICAL SUPPORT FIGHTER FOR N.A.T.O. O 








Designed to meet the N.A.T.O. programine. 
Fitted with a Bristol ORPHEUS jet, outs ( Jreguet 


the Breguet TAON is the modern combination 


of high performance and flexibility 


of employment on all terrains. 


S.A. DES ATELIERS D’'AVIATION LOUIS BREGUET - 24, RUE GEORGES-BIZET PARIS 16¢ PASsy 90-93 
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CONGRATULATIONS, 
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on the splendid work you are doing to spread international 
cooperation and good will. May we also extend special greetings 
to the leaders of the airlines which are now or soon will be 
flying Douglas DC-6, DC-7 and DC-8 series airplanes over every 


continent and ocean in the world. 
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Deita Air Lines Eastern Air Lines Ethiopian Airlines Flying Tiger Line Great Lakes Airlines Hunting-Clan 
Air Transport 
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Japan Air Lines Jugoslovenski KLM Royal Dutch Linea Aerea Linee Aeree Loide Aereo Los Angeles 
Aero Transport Air Lines Nacional de Chile italiane Nacional Air Service 
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Maritime Central Mexicana National Airlines Northeast Airlines Northwest Orient Olympic Airways 
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Overseas National Panagra Panair do Brasil Pan American Riddle Airlines 
Airways World Airways 
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Sabena Belgian Scandinavian Slick Airways South African Swissair Tasman Empire 
World Airlines Airlines System Airways Airways Ltd. 
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Trans-Canada Trans Caribbean Transports Aeriens Union Aeromaritime United Air Lines Western Air Lines 
Air Lines Airways Intercontinentaux de Transport 
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Société Nationale de Constructions Aéronautiques du Nord 


2818,RUE BERANGER ~ CHATILLON- 5s- BAGNEUX 
(SEINE) TEL. ALESIA 57-40 












AFTER THREE YEARS OF 
SYSTEMATIC TESTS ON 
SUCCESSIVELY IMPROVED 
PROTOTYPES 


THE T.P.C. 
RADAR SYSTEM 


FOR THE FIRE CONTROL 

OF MEDIUM-CALIBRE ANTI- 

AIRCRAFT BATTERIES IS 
NOW IN 


QUANTITY 
© PRODUCTION 





UNEQUALLED TECHNIQUE e 
PROVEN PRECISION e 
RUGGED DESIGNe 

















COMPAGNIE FRANCAISE THOMSON-HOUSTON - GROUPE ELECTRONIQUE - 173 Bid. HAUSSMANN - PARIS 8¢ 





CONTRAVES ITALIANA S. p. A. ROMA 








CONTRAVES has been supplying gun directors for 11 years; they are used in 11 Countries 


both by Army and Navy. 


The Contraves directors were so designed, built and tested to operate under the most 


critical atmospheric conditions. Here is, for instance, 


THE BAT, FIRE CONTROL SYSTEM FOR 40mm. GUNS 


while operating at very low temperature. 
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From Boeing have come the pioneering passenger planes ...the 
mighty fortresses ... the flying boats ... all part of the family 
tree of America’s first jet airliner, the incomparable Boeing 707. 








Aboard the Boeing 707 you'll enter the age of jet travel in a 
plane flight-tested three years... cruise across continents and 
seas... in luxurious comfort and quiet ... at 600 miles an hour. 


These airlines already have ordered Boeing 707s. AIR FRANCE AIRINDIA AMERICAN B.O.A.C, PEEL FP RO Blase 
BRANIFF CONTINENTAL CUBANA LUFTHANSA PAN AMERICAN QANTAS SABENA TWA 








Air France flies in the forefront of progress 

















Photo J. BUTLE 





OVERHAULED FOR EACH DEPARTURE 


Each time an Air France plane takes off on a new journey, every part, strut, pedal, bolt 
and wire is checked, tested, overhauled and checked again - by more than 6,000 mechanics 
and engineers in Air France’s Orly Workshops 

The maintenance check of a Super-Constellation, for instance, requires a minimum of 
43,800 technical man-hours of work : an example of how Air France handles upkeep on 
one of the world’s biggest and most up-to-date airlines. 


IMPRESSIVE SCORE: 99.6°/. PUNCTUALITY 


One reason why the Air France score for punctuality is 99.6% is top-notch technical 
services. Another is flight crews - each crew member totals tens of thousands of flight hours 
over millions of miles of air-routes. 










SAFETY AND PUNCTUALITY 
TWO GREAT AIR FRANCE ASSETS DUE TO 38 YEARS OF EXPERIENCE IN THE SERVICE OF PROGRESS 


AIR FRANCE 


THE WORLD’S LARGEST AIR METWORK 











IN THE 
FOREFRONT 
OF PROGRESS 





BLACK WIDOW 


RP.70 DRONE 


Proud Family 


F.89 SCORPION 


SM-62 SNARK 


Latest in a long line of superior air weapons from Northrop Aircraft is the T-38, 
a supersonic twin-jet trainer which initiates a whole new “ family ” of lightweight, 
high performance aircraft. This simple, economical airplane, easy to maintain and 
adaptable to short fields, is another example of Northrop’s ability to couple high 
quality with low cost in the production of aerial weapon systems. 


, 


Earlier members of Northrop’s “ family ” include the famous Black Widow, first 
U.S. night fighter of World War II, and the present Scorpion F-89 series of 
long-range, all-weather jet interceptors. Now the Snark SM-62, world’s first 
intercontinental guided missile, is entering production for the United States Air 
Force. And Northrop’s subsidiary, Radioplane Company, world’s leading producer 
of target drone aircraft, has developed new rocket-driven and supersonic drones to 
match modern fighter and bomber speeds. 


All of these weapons and their supporting systems have come from the experienced 
and talented engineering, scientific and production team of Northrop Aircraft, builders 
of defensive weapons for the free world. 


NORTH RODE, smational 


A DIVISION OF NORTHROP AIRCRAFT, INC. * BEVERLY HILLS, CALIFORNIA, U.S.A. 
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On Stand 181 at Farnborough, Elliott 









are showing a working display of flight 


instrumentation and control equipment 






in a mock-up system demonstrating 









typical applications. 











THESE ITEMS ARE BEING EXHIBITED FOR THE FIRST TIME 


a A fully automatic Air Data Computer which provides, from initial measurements of pressures and 
temperature in the airstream, a centralised source of aerodynamic data for various services in an aircraft. 


A Fuel Flowmeter System for measuring directly the mass rate of flow and displaying both this and the 
“total mass consumed” together with, in multi-engined aircraft, the grand total consumption for all 
engines together. (This system is being installed in many of the most important aircraft now in production). 


& A selection of small and robust precision components for aircraft and guided weapon use. 
- Elliott-Bendix electrical control equipment for airborne radio and radar systems. 


The guided weapon components are also being demonstrated in use on a Ministry of Supply stand, where 
a separate working display of a complete guidance and control system in a missile is being exhibited. 


ELLIOTT BROTHERS (LONDON) LTD., CENTURY WORKS, LONDON, S.E.13 (TIDEWAY 1271) 


Aviation Division — Airport Works, Rochester, Kent. Guided Weapons Division — Elstree Way, Borehamwood, Herts. 












The de Havilland OTTER 


is in service with the Royal Canadian Air Force, U. S. Navy, U. S. Army, 
Royal Norwegian Air Force, Chilian Air Force, and in extensive civil operatic 


throughout the world. 


AD AAQ) Va 
So 
The Otter can Garry 10 passengers, Or F 


of cargo, for 500 miles. range. It is at home wherever 


1000 ft. of landing strip is available. 


% 


Designed and built by 


THE DE HAVILLAND AIRCRAFT OF CANADA LIMITED 
POSTAL STATION “L”, TORONTO, ONTARIO 


THE WORLD’S FIRST 


PRESSURISED 





TURBOPROP 


... the AW 650 


Here is a modern adaptable transport specially tailored for freight 
and aircoach traffic in all parts of the world. No other aircraft is 
so versatile as this multi-purpose transport—the world’s first 
modern pressurised turboprop freightercoach. 

The aircraft has been designed to allow the greatest possible flexibi- 
lity of operation with minimum time on the ground. The full- 
width fore-and-aft loading doors permit speedy terminal loading 
and easy cargo handling at intermediate stops. Four proved Rolls 
Royce Dart engines give the AW 650 a mean cruising speed on 
medium range routes of 300 m.p.h. 

The AW 650 Freightercoach is a truly modern answer to world 
airfreight problems. It is robust, reliable and easy-to-maintain, 
and will achieve a substantial reduction of present airfreight costs. 
Alternative versions include a car ferry, a military transport and 
a short-stage bus. There is also a twin-engined version powered 
by Rolls Royce Tyne engines. 


PAYIOAD ——$—$______._.... 75, 000) Ib. 
mary —...... 3,680 c. ft. 
SPEED ———_______________._ 300 m.p.h. 


TAKE OFF (field length) —____——_ 4,050 ft. 
RANGE —________. 3,000 miles (without reserves) 





SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
Baginton, Coventry, England 


MEMBER OF THE HAWKER SIDDELEY GROUP/PIONEER...AND WORLD LEADER IN AVIATION 
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Business as Usual 


F os something like a year now the periscopes have been raised, scanning 
the economic horizon. Economists on all sides are anxiously watching for 
signs of a slowing down in the present boom. Since the beginning of the 
year, Wall Street’s barometer has been standing at “variable,” and stock 
market earnings are slighter than in 1956. During the past summer most of 
the Western note-issuing banks have raised their bank rates not incon- 
siderably, so as to make money scarcer, prevent irresponsible investment and 
control the inflationary tendencies of a super-boom. 

That a certain economic uncertainty exists cannot be denied, though so 
far it cannot be said that there are signs of a crisis; even in countries with 
weak currencies business continues to prosper. 

Yet... this general uncertainty has not been without effects on many 
branches of aviation—as share prices reveal. There have been many influ- 
ences contributing to the weakening of an industry that only a year ago was 
still very healthy. The public learns that so conservative and well established 
a company as North American Aviation Inc. has been obliged to consider 
dismissing some 15,000 employees, or more than 25% of its staff, as a result 
of cancellations of orders for a missile which has been under development 
for many years. Next it is announced that contracts for the new American 
fighters of the Century Series are being stretched out, and that, more 
surprisingly, the production programme for the Boeing B-52 long-range 
bomber—still the non plus ultra of U.S. strategy a year ago—is to be slowed 
down perceptibly. On the other hand, many firms can report that business 
is normal, that they still have order backlogs for service and civil aircraft, 
accessories and all the rest, sufficient to keep them employed for some long 
time to come. The stock market would like to believe all is well, but reads 
on the other hand of draconic economy measures by governments and cuts 
in armed forces strengths and equipment, and remains uneasy. 

Perhaps this is what the finance ministers in Washington, London and 
Paris wanted... Speculation in recent years had reached exaggerated 
levels. But at the moment there is no cause for despondency; -thousands of 
aircraft will be built in the years to come for the Services, the airlines and 
business travellers, both in the West and in the East. 


A glance at the aeronautical calendar for this autumn is illuminating*. 
The season was introduced by the U.S. Air Force’s Golden Anniversary 
celebrations in Washington, which attracted more national spectators than 
any international event in the Old World has ever seen. In August, too, 
hundreds of engineers assembled in San Diego, on the Californian coast, 
to discuss recent advances in aerodynamics. International organizations, 
such as I.C.A.O., hold conferences almost uninterruptedly in all corners of 
the globe. The Paris Salon is still fresh in everyone’s mind, when the Society 
of British Aircraft Constructors sends out invitations to its Annual Display 
at Farnborough from September 2nd to 8th; an International Air Show will 
be held in Toronto on September 6th and 7th; the eleventh Congress of the 
International Geophysical Year is meeting in the same city between Sep- 
tember 3rd and 14th, and representatives of an industry worth many billions 
of dollars will gather in the Spanish capital from September 9th to 13th, 
when the 79 I.A.T.A. member airlines congregate for their Annual General 
Meeting. But these are only a few items from the aeronautical calendar; the 


See page 856. 


“minor events” have not been mentioned. One of these is the N.A.T.O. 
contest for light strike fighters, due to begin on September 15th, in which 
several hundred million dollars are also involved. 

With all this going on, it would be unrealistic to imagine that desperate 
measures are needed to keep business on its feet. Does not the Director of 
the Society of British Aircraft Constructors express the conviction, on one of 
the following pages, that his Society will continue to hold its Annual Display 
at Farnborough for many years to come? Business as usual! 


ok 


The general impression received is that industry, Services and airlines, 
made wiser by experience, have adopted the policy of really wealthy people 
—never to admit that things are going too well... 

For example, ““Time”’ magazine published an article in the first week of 
August lamenting the “desperate position” of the U.S. domestic airlines. 
Though they reported record revenues of $618,000,000 for the first five 
months of the current year, their net profit had shrunk to a bare $14,000,000, 
or 63.5% down compared with the same period last year. Only a fare 
increase of at least 6% could save the companies from disaster! But the 
U.S. Civil Aeronautics Board at present seems to be deaf to such pleas: the 
domestic airlines have no cause for complaint, it suggests, since in 1955 and 
1956 they accumulated a total surplus of roughly $224,000,000, after 
substantial allowances for depreciation, and thus have adequate reserves 
at their disposal. 

Apparently “‘Time”’ missed the . . . incautious statement by an American 
airline executive who remarked a few weeks ago that airlines must paint a 
black picture for the C.A.B., as otherwise they would not get reasonable 
fares, whereas in public greater optimism is needed, in order to maintain 
confidence and obtain funds for their new aircraft fleets. 

Interavia’s good friend Sir William P. Hildred, Director General of 
I.A.T.A., too, has been uttering oracular warnings year by year at the 
Annual General Meetings. But despite all this, in the last three years the 
air transport industry has achieved a position of international influence, 
and is playing an important role in world economy; respect is due not only 
from the aircraft manufacturers. 

oa 

Thus who could doubt that Britain’s Farnborough Display or the air- 
lines’ meeting in Madrid—to mention only these two international events— 
will pass off just as brilliantly as in earlier years? Admittedly, competition 
has become keener, governments are keeping a sharper eye on their budgets, 
and the airlines have a widening range from which to choose their equipment. 
All this may well have its good side. The industry will have to make greater 
efforts than ever before, and quality will win the day. 

Certain super-heavy piston engines, which are still giving trouble to 
operators and aircrews, will disappear and be replaced by advanced new 
powerplants. Range and comfort of airliners will have to reach increasingly 
high standards to attract the increasingly fastidious passenger, whom the 
airlines have been spoiling for years. In the development of Service equip- 
ment, designers will have to make new efforts to meet the requirements of 
government procurement offices and to harmonize the demands of the 
strategist with those of the taxpayer. And as regards flight safety, a boom is 
just round the corner, since the big electronics firms have decided in recent 
years to strike out in really new directions. Business as usual! EEH 
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‘Business as Usual” 


Britain's 
Aircraft Industry 
in 1957 * 


By Interavia Associate Editor E. Baur 


Te South Coast of England is not exactly the 
place to choose if one wishes to get away from 
flying for a time. The charming South Devon sea- 
side resort to which we had gone with such an 
escape in mind turned out to be just about at the 
intersection of all the routes prescribed for the 
Royal Air Force and Fleet Air Arm _ units 
stationed in the area. This did, however, have one 
advantage; it served as excellent mental prepa- 
ration for our subsequent tour of some of the 
more important British aircraft manufacturing 
plants. Finally, too, the piercing shriek of the 
gulls awoke us all too often from our day- 
dreams... The elegant bird became an “air- 
craft,” with a span of so and so much, a given 
gross weight and a fixed wing loading... with 
the kind of take-off and landing qualities which 
many a designer of STOL aircraft would like to 
reproduce, but which will probably never be 
attained by any man-made metal bird, despite all 
technical improvements. 

All too soon came the day when we had to 
exchange the salty sea air for London’s soot- 
laden atmosphere. The twelve-million city was 
the headquarters from which we planned to make 
our factory visits. Life became serious again; the 
noise of machine tools and the scream of engines 
on the test bed replaced the soothing murmur of 
the waves. 


Briefly summarized, the most important 
impressions gained during our tour of the 
British aircraft industry were as follows: 

— Conversion to civilian production, clearly 
recognizable in the airframe, engine and equip- 
ment industry, is regarded as a very important 
development. 

— Despite substantial cutbacks in the military 
production field, new manned aircraft will most 
probably be ordered for the R.A.F. and the Fleet 
Air Arm during the coming years—when the 
guided weapon market becomes more or less 
saturated. 

* Guided Missile developments have been ignored in 
this article, as the subject was covered in Jnteravia No. 8 
(pages 808 —809), and the Farnborough Missile Show 
will be covered in the October issue. 
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slight decrease, to 263,100 in April (S.B. A.C. figures). 


In the aeronautical research domain all 
efforts are being concentrated on translating the 
latest theoretical advances into practical designs. 
New airfoils and additional applications for 
boundary layer suction are being studied; the use 
of jet flaps has already progressed beyond the 
experimental stage; work is going forward on 
“flying platforms’, and a good half dozen 
companies are developing STOL aircraft for 
business flying and feeder services. 

The portions of the recent White Paper on 
Defence*, relating to future reductions in ‘“‘con- 


*cf. “The British White Paper and the Arms Industry” 
in Interavia No. 5, 1957, and “The White Paper on 


1955 1956 1957 


Employment figures in the British aircrafi industry : the number of employees rose from 
149,000 in June 1950 to 161,700 in June the following year; in June 1954 the total was 
229,600 and reached 265,300 by the end of 1956. During the first few months of the 
current year, there was first a continued rise to 266,600 (in January), followed by a 




















1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 


The British aircraft industry’s exports since the end of the war: exports of British aero- 
nautical equipment have shown a rising trend ever since 1946: £14,704,686 in 1946, 
£34,555,442 in 1950, £66,189,978 in 1955. 
to show a sizable jump (first exports of turboprop aircraft), with a second similar rise 


As the graph reveals, 1953 was the first year 


in 1956. During the first five months of 1957 equipment valued at £42,919,350 was 
exported, and it is expected that total figures for the year will exceed the £104,460,562 
mark reached last year (S. B. A.C. figures). 


ventional” war material and the consequent cuts 
in orders, have undoubtedly been an unpleasant 
surprise for many manufacturers. On the other 
hand, it looks as if the consequences of the 
projected changes were at first judged too pessi- 
mistically in many quarters. At any rate, employ- 
ment figures in the industry do not so far reveal 
any alarming cut in labour force: the record 
figure of 266,600 employees reached in January 
1957 had dropped only to 263,100 by April. 


Exports of aircraft, engines and equipment, 
which have shown a constantly rising trend— 
except for temporary setbacks—since 1946, are 
definitely encouraging. The value of aircraft 





Defence —a British View” in No. 6, 1957. products exported had already passed the 
British aircraft and engines manufactured abroad 
under licence 
(In brackets the respective licensees; S.B.A.C. sources) 

Australia Sweden 


D.H. Vampire Trainer (de Havilland Aircraft Co. Pty. 
Ltd.). 


E. E. Canberra (Government Aircraft Factories). 
R.-R. Avon (Commonwealth Aircraft Corp.); fitted in 
E. E. Canberra and Commonwealth CA-27 Sabre. 


Belgium 


Hawker Hunter (S.A.B.C.A. and Avions Fairey). 
we Avon (Fabrique Nationale d’'Armes de Guerre 
A.). 


Finland 
Folland Gnat (Valmet O. Y.). 


France 

Bristol Hercules (SNECMA); for use in the Nord Noratlas 
R.-R. Tay (further developed and manufactured by 
Hispano Suiza under the designation of Verdon. Fitted 
in the Dassault Mystére IVA.) 

D. H. Sea Venom (manufactured by Sud-Aviation under 
the designation Aquilon). 

A. S. Viper (built by Dassault under the designation 
MD. 30) 


R.-R. Avon (licensee is Hispano Suiza; among others 
it is used in the Mystére /VB). 

Holland 

Hawker Hunter (Fokker and Aviolanda). 

India 

D.H. Vampire and Folland Gnat (both Hindustan Air- 
craft Ltd.). 

Italy 


Bristol Orpheus (Licensee Fiat; for use in the Fiat G. 91 
as well as in the French Breguet Taon and Dassault 
Etendard VI). 





D. H. Ghost (Fiat; for use in the Aquilon). 


D. H. Ghost (Svenska Flygmotor AB); fitted in Saab-29. 
D. H. Goblin (Production has now been stopped). 
R.-R. Avon (Svenska Flygmotor AB); fitted in Saab-32 
Lansen and Saab-35 Draken. 


Switzerland 

D. H. Venom (Flug- und Fahrzeugwerke AG., as well as 
other companies). 

D.H. Ghost (Sulzer Bros. and others). 

Turkey 

D. H. Gipsy Major (fitted in several aircraft types of 
Turkish origin). 


Canada 

Bristol Britannia (manufactured by Canadair for use as 
naval reconnaissance aircraft, under the designation 
CL-28; also CL-44, or CC-106, with Bristol Orion tur- 
bines). 


U.S.A. 
Bristol O/ympus (known in the U.S.A. as Zephyr (J67); 
Curtiss-Wright is licensee). 


E. E. Canberra B-2 (built by Martin as the B-57). 


R.-R. Tay (produced by Pratt and Whitney under the 
designation J48). Fitted in the Grumman F9F-5 Panther, 


F9OF-6 and 8 Cougar and the Lockheed F-94 Starfire. 
R.-R. Nene (produced by Pratt and Whitney under the 
designation J42). Fitted in the Grumman F9F-2.—Also 
a number of engine types derived from the R.-R. Avon, 
with Westinghouse as licensee. 

A. S. Sapphire (manufactured by Curtiss-Wright under 
the designation J65). Fitted in the Douglas A4D Sky- 
hawk, Grumman F11F Tiger, Lockheed F-104 Starfighter, 
Martin B-57, North American FJ-3 and Fd-4 Fury, 
Republic F-84F Thunderstreak and RF-84F Thunderflash. 
—Curtiss-Wright is also licensee for the Armstrong 
Siddeley Mamba, Double Mamba and Viper, the produc- 
tion of which, however, has not yet commenced). 
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£100,000,000 mark last year and, according to 
rough estimates, 1957 should bring a new record. 
Even the expected price increase for certain raw 
materials, perhaps somewhat exaggerated in the 
British daily press, will probably not have too 
hampering an effect on future sales. 

During the first five months of the current year 
aeronautical equipment to the value of £42,919,350 
was exported. Sweden headed the list of pur- 
chasers with orders valued at slightly above 
£3,970,000. Next came the United States with 
roughly £3,600,000, followed by India (£2,200,000), 
Canada (£1,700,000) and France (£1,500,000). In 
addition, patent and licence fees received during 
the past five years for the production of British 
aircraft and engines abroad developed as follows, 
according to Society of British Aircraft Con- 
structors figures: £2,562,000 in 1952, £4,420,000 
in 1953, £4,264,000 in 1954, £6,736,000 in 1955 
and £7,007,000 in 1956. 


British civil aircraft come into their own 


Some of the most striking developments in the 
British aircraft industry during recent years are 
undoubtedly to be found in the civil field. In 
addition to Vickers-Armstrongs and Bristol, both 
of whom have captured substantial markets for 
their Viscount and Britannia turboprop airliners, 
other companies are also coming to the fore. 
Armstrong Whitworth has brought out the 
AW.650 turboprop aircraft for passenger and/or 
cargo transport to fill the gap which—the com- 
pany’s designers believe—exists between the 
smaller types, such as the Bristol Freighter, and 
the extra large models, such as the Blackburn and 
General Aircraft Beverley. A full-scale mockup of 
the AW.650 has been completed, and production 
of a first batch of ten aircraft has begun. It 
should be added that this multi-purpose aircraft is 
planned in several different versions (with four 
Rolls-Royce Darts or two R.-R. Tynes) and can 
also be built as a military transport. 

Another firm seriously interested in the civil 
market is English Electric, who set up a Civil 
Design Team some time ago and is expected to 
announce in the future a short-to-medium-range 
civil transport for very short take-off and landing. 


De Havilland, who is continuing to produce the 
Dove and Heron feeder and short-range aircraft, 
has also secured a market—restricted at the 
moment—for the four-jet Comet 4 for B.O.A.C. 
In addition, the recently announced Comet 4B 
medium-range version will most probably be 
built in smaller numbers for B.E.A. De Havilland 
has also submitted designs for the B.E.A. short- 
haul jet requirement. 


The leading manufacturer of commercial 
transports, however, is Vickers Armstrongs, who 
has so far received orders for roughly 370 turbo- 
prop Viscounts. By mid-July 1957 more than 240 
in various versions had been delivered, and the 
total value of the Viscounts so far ordered 
(including those already delivered) amounted to 
roughly £141,000,000, including spares. Although 
Sir George R. Edwards, Managing Director of 
Vickers-Armstrongs (Aircraft) Ltd., admits that 
the orders already received have more or less 
absorbed the demand, he still feels that total sales 
figures for this model can be raised to something 
in the region of 500 aircraft during the next few 
years. 


Full-scale model of the Armstrong Whitworth AW. 650 passenger and cargo aircraft. 


Sales of the Vickers Vanguard, which has now 
gone into production, are not likely to reach quite 
such high figures, according to Sir George. 
Nevertheless, orders have already been received 
from B.E.A. and T.C.A. for a total of 40 of these 
aircraft, and it may be assumed that at least some 
of the airlines which today operate Viscounts will 
also decide to purchase Vanguards. Sir George has 
no illusions about the keen competition in the 
airliner business, but he still feels confident that 
some 250 to 300 Vanguards can be sold. 

Asked about progress on the Vickers VC-10 
jet airliner, which is to be purchased for B.O.A.C., 
Sir George declares that it is too early to give 
any definite details of this type. All that can be 
said is that first deliveries of the VC-10 are at 
present planned for 1963, the aircraft will have 
four Rolls-Royce Conway jets and be able to carry 
up to 120 passengers. 

With orders in hand for more than 60 Britannias 
(four Bristol Proteus turboprops), Bristol Air- 
craft Ltd. has also gained a footing in the inter- 
national market. Incidentally, Short Brothers & 
Harland’s Belfast plant is also involved in pro- 
ducing the Britannia. Apart from the Ministry of 


First components for the Vickers-Armstrongs Vanguard, of which 40 have already been ordered (for B.E.A. and T.C.A.). 
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Supply and R.A.F. orders for four and ten of 
these aircraft respectively, B.O.A.C. has contracted 
for 33 Britannias of the 102 and 302 series, 
Canadian Pacific Airlines is to get five Britannia 
314s, El Al Israel Airlines three series 313s, North- 
east Airlines five 305s, Compania Cubana two 
series 310s and Hunting Clan two 317s. As these 
lines go to press interest is being shown on 
T.W.A.’s behalf by Howard Hughes. 


Although additional orders for the Proteus- 
powered versions of the Britannia can be expected 
in the near future, development work is con- 
tinuing energetically on the Britannia 400 series 
with Bristol Orion engines. Great hopes are also 
placed in the Bristol 200, which has been submit- 
ted to B.E.A. specifications. This new aircraft, 
delivery of which is scheduled for 1963—64, will 
almost certainly be powered by either four Rolls- 
Royce RB. 140s or three Bristol BE.551 Zephyrs. 
Although Peter Masefield, Managing Director of 
Bristol Aircraft Ltd., does not foresee produc- 
tion of an economical supersonic airliner for some 
time, it is known that Bristol has also already 
worked out several projects in this field. For the 
type 200, Mr. Masefield estimates a potential 
market over the years for 1,000 machines. 


The production plans of the companies which 
have set out to market a modern feeder and 
short-stage aircraft have changed but little 
during the past twelve months. In addition to the 
seven companies working on designs for STOL 
business and feeder aircraft (Folland, Boulton 
Paul, Handley Page, A. V. Roe, Hunting Percival, 
de Havilland and Short), special mention should 
be made of Aviation Traders, whose Accountant 
prototype has now made its first flight. As 
previously stated, de Havilland is continuing 
production of the twin-engine Dove and the four- 
engine Heron, but is also working on high-speed 
business and feeder aircraft with turboprops or 
jets. Handley Page is shortly taking the Herald 
into production. The company recently announced 
that this aircraft can now be supplied with either 
four Alvis Leonides Major piston engines or with 
two Dart propeller turbines. Production of the 
two versions is to run side by side. It may also be 
mentioned that Handley Page just recently an- 
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\ir Marshal Sir Andrew McKee, Commander-in-Chief of 
R.A.F. Transport Command, inspects the cockpit mockup 
of the AW. 650 turboprop aircraft at Armstrong Whit- 
worth’s Baginton plant. 


nounced the project for a civil version of its four- 
jet Victor bomber.—Finally, Hunting Percival is 
continuing production of the twin-engine Presi- 
dent, while Scottish Aviation has already delivered 
its first Twin Pioneers and is working on later 
developments of this aircraft, which is also destined 
for the R.A.F. 


New military aircraft—despite rationaliza- 
tion and budget cuts 


Even if the cuts in defence funds may necessitate 
abandonment of development work on certain 
categories of military aircraft and limit that of 
other classes, interesting new models for the 
R.A.F. and Fleet Air Arm will probably be 
ordered during the next five or six years. It would 
be wrong to assume that the adoption of the 
defence programme laid down in the White 
Paper will necessarily sound the death knell for 
manned combat aircraft. 


This view will be confirmed by the S.B.A.C. 
Display at Farnborough which, in addition to a 


The Vickers Viscount in production: to date, orders have been received for more than 370 of these turboprop aircraft, and over 240 had been delivered by mid-July 1957. 


number of new civil developments, will also offer 
more novel military types than have been seen in 
many past years. 


What is the position in military production? 
Though no longer exactly new, the three V- 
bombers—Valiant, Vulcan and Victor—would 
represent an undoubted trump card in the event 
of hostilities. Production of the Valiant at Vickers 
Armstrongs is now completed. Production of the 
Vulcan B.1 and B.2 at A.V. Roe, on the other 
hand, is continuing, and Handley Page is also fully 
occupied with turning out the B.1 and B.2 ver- 
sions of its Victor bomber. Manufacture of the 
twin-jet English Electric Canberra in the B.8 and 
PR.9 versions is also continuing, with Short 
Brothers & Harland playing a large part in the 
programme. 


Four day and all-weather fighters are at present 
in production: the Hawker Hunter F.6, the 
Gloster Javelin all-weather two-seater, which 
Armstrong Whitworth is also manufacturing, the 
Folland Gnat light-weight fighter, which is also 
to be produced under licence in India and Fin- 
land, and Britain’s “‘*number one fighter’, the 
English Electric P.1B, large-scale production of 
which has meanwhile begun at Preston. 


Two of the modern carrier-based fighters so 
urgently needed by the Fleet Air Arm are on the 
way: Vickers Supermarine has begun delivering the 
single-seat N.113 Scimitar, and a first squadron 
will be converted to this type early in 1958. 
Secondly the D.H. 110 Sea Vixen is in production 
at de Havilland. This aircraft, which is designed 
for fighter and low level attack missions, will 
also be in squadron service by the end of the 
coming year. Finally, production of the Seahawk 
has continued, for export to Holland and West 
Germany. Originally developed by Hawker, this 
conventional carrier-borne fighter is today being 
manufactured by Armstrong Whitworth. 
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Edward Bowyer, 
C.B.E., 


Chief Executive and Director, 
Society of British Aircraft 
Constructors 





Interavia: Will the S.B.A.C. Display and Exhibition 
continue in years to come, taking into consideration the 
growing emphasis in the military field on guided wea- 
pons? Also will the industry be able to maintain the 
present world interest in the Show as an annual event ? 


Edward Bowyer: It would be unwise to look too far 
into the future, but at least for some years to come the 
Display and Exhibition should maintain its annual 
appeal. Main preoccupations of the aircraft and its 
associated industries are the supply of weapons to the 
Services and the expansion of export trade in the 
interests of the national economy. 


The growing emphasis on guided weapons, promi- 
nent this year for the first time, does not, therefore, 
change the primary business purpose of the Display. 
On the contrary, guided weapons with civil and military 
aircraft and all that goes into them, will be shown in a 
variety and range which will continue to justify the 
attendance of our many thousands of guests—potential 
customers—from overseas, bearing in mind that the 
importance of the S.B.A.C. Display must never be 
measured solely by the number of prototypes on view, 
but rather by the range of products available for sale. 


Each year since the War the number of our overseas 
guests has steadily grown. More of our Members have 
thought it worth while to take space. Our export trade 
has made remarkable progress. Surely it would be 
foolish to shut the shop door while more and more 
potential customers wish to come in. 

















Farnborough 








Peter 
G. Masefield 


Managing Director, 
Bristol Aircraft Ltd. 


Interavia: How do you visualize the future development 
of the Bristol Britannia turboprop airliner, and how far 
has the Bristol 200 medium-stage jet design advanced ? 


Peter G. Masefield: It can be expected that additional 
orders will be received in the near future for the present 
versions of the Britannia with Bristol Proteus 755 pro- 
peller turbines, so that this type can remain in produc- 
tion for some time to come. Nevertheless, development 
is continuing energetically on the Britannia 400 with 
Bristol Orion engines.—The Bristol 200, which has been 
designed to B.E.A. specifications, has good prospects 
of finding not only British but also international pur- 
chasers. All that can be said at the moment is that this 
aircraft is scheduled for delivery in 1963/64 and is de- 
signed for either three or four engine layout. 











Hunting Percival President, for a maximum of twelve 
passengers. 

Aviation Traders Accountant during its first flight on 
July 9th, 1957. 
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De Havilland Comet 4B medium-stage jet commercial 
transport, a small batch of which will probably be built 
for B.E.A. 


In addition, work is continuing on a good half 
dozen new designs. These include the Blackburn 
B.103 (NA.39) twin Gyron Junior carrier-based 
supersonic strike aircraft, the Hawker P.1121 
fighter and low level strike aircraft (also super- 
sonic), the Saunders-Roe P.177 derived from the 
SR.53 prototype, and the SC.1 experimental 
vertical take-off model under development by 
Short. 


Civil and military helicopters 


Before passing on to the activities of the engine 
manufacturers it will be well to cast a brief 
glance at the companies on whose production 
programmes the development and manufacture of 
rotorcraft occupy a dominant position: Bristol, 
Fairey, Saunders-Roe and Westland. 

Bristol, whose complete helicopter division is 
now concentrated at the Weston ‘plant, is pro- 

























Handley Page's projected civil version of the Victor four- 
jet V-bomber, known as the Civil Victor. Four Rolls- 
Royce Conway jets with thrust reversal and silencing 
devices. 


ducing the Bristol 171 Sycamore for both civil 
and military use and the military Type 192 with 
tandem rotors. Development of civil versions of 
the 192 is also under way, and a completely new 
single-rotor model for eight persons is in the 
design stage. 

Fairey hopes to begin test flying the Rotodyne 
compound helicopter before the end of the year 
and is actively pursuing development of its 
Ultra Light turbine-powered helicopter, in which 
the Services—after some hesitation—are again 
showing interest. Although there is so far no news 
of orders, the really exceptional flying and 
transport performance of this light-weight model 
should eventually help to overcome the proverbial 
scepticism of even the most hard-bitten Service 
chiefs. 

The outlay which Fairey is making for the pre- 
flight testing of its Rotodyne is impressive. We 
were the first “‘outsiders’’ to be given an oppor- 
tunity of inspecting the equipment set up at 


Three Scottish Aviation Twin Pioneers for de Kroonduif, a K.L.M. subsidiary in New Guinea. 
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Sir George 
R. Edwards, 


Managing Director 
of Vickers-Armstrongs 
(Aircraft) Ltd. 


Interavia: How do you judge future sales prospects 
for the Vickers Viscount turboprop airliner? 


Sir George R. Edwards: There is no doubt that the 
substantial orders already received for the Viscount—for 
more than 370 aircraft—have already absorbed a large 
portion of the demand. Although the sales curve will 
therefore flatten out noticeably, we can still expect to 
sell a total of something like 500 aircraft of this type. 











White Waltham for oscillation and resonance 
tests, and R. L. Lickley, Fairey’s Technical 
Director and Chief Engineer, told us_ that 
extensive wind tunnel measurements had been 
made on the Rotodyne’s rotor with blade-tip 
burners in operation. He believed that this was 
the first time that any rotary-wing aircraft had 
been subjected to such thorough testing before 
actual flying began. 


Saunders-Roe is still producing its Skeeter 
light-weight helicopter, new versions of which 
appear annually at Farnborough. 


At present three models—the S-55, the 
Whirlwind Mk.7 and the Widgeon—are in pro- 
duction at Westland, a company which specializes 
almost exclusively in helicopter production and is 
undoubtedly Britain’s major manufacturer of 
rotorcraft. 


Preparations are being made for the quantity 
production of the Wessex gas turbine model 
(with Napier Gazelle), first deliveries of which are 
scheduled for the end of 1958. Finally develop- 
ment work is continuing on the larger twin- 
engine Westminster (Napier Eland turbines), a 
machine which should find wide utilization both 
as a passenger helicopter and as a heavy load 


** crane 


As a final flourish to our tour we visited the 
major engine manufacturers. Contrary to expec- 
tations, this second part of our programme began 
not at Victoria or Paddington Station, but in the 
Buttery of ‘Scots Hoose”’ at Cambridge Circus, 
in the heart of Soho. Incidentally, we should add 
that Mr. Critch takes good care of his guests. 
Also, this was a very good way to remember that 
there are other things besides aircraft and engines 
to be seen in Britain... “My Goodness, my 
Guiness...” 
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Royce Dart turboprops, as desired. 


The engine industry earning millions... 


Any visitor with a feeling for tradition will 
naturally go first to Rolls-Royce at Derby. The 
company’s annual report, just published, reveals 
that the present order backlog is valued at 
roughly £100,000,000. Dart propellor turbines are 
today an export article of the highest quality. 
The considerably more powerful Tyne turboprop 
will be fitted in the Vickers Vanguards already 
ordered and is also projected as powerplant for 
developments of the Blackburn and General 
Aircraft Beverley transport as well as the Douglas 
DC-7D (cargo version) and DC-7T (passenger 
version). The Avon and Conway jets are in quan- 
tity production, and both engines are available 
not only for the military but also for the civil 
market. 


Some indication of the extent of the company’s 
production programme is provided by the 
following list of aircraft powered by Rolls-Royce 
engines: 


A formation of Gloster Javelin two-seat all-weather fighters. 

















Handley Page Herald (above), which can be supplied with four Alvis Leonides Major piston engines or two Rolls- 


Dart propeller turbine RB. 108 jet 
Viscount SC-1 and trainer 
Friendship projects 
Herald Avon jet 
Accountant Comet 
AW. 650 Caravelle 
Grumman 159 Hunter 
Alizé Canberra 

FD.2 
P Valiant 

Tyne propeller turbine Scimitar 
Vanguard Sea Vixen 
Beverley Successor Swift 
DC-7D and DC-7T CA. 27 Sabre 


Saab Lansen 
Saab Draken 


Nene jet P.1B 
Seahawk Ryan X-13 
Silver Star (T-33) 

G. 82 Conway jet 
Boeing 707 


Douglas DC-8 
Vickers VC-10 
Victor B.2 


Derwent 9 jet 
Sagittario 2 


Next on the list of engine manufacturers comes 
Bristol Aero-Engines Ltd. Here too there is the 
Proteus 755 turboprop in production and the 
Orion under development, primarily for civilian 
use, while the two jet engines, Olympus and 
Orpheus, are at present being built chiefly for 
military aircraft. However Bristol, in conjunction 
with the American firm of Curtiss-Wright, is 
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Vickers-Armstrongs Valiant V-bomber, production of which has now been phased out. 








Interavia: In your opinion, will the P.1 be the last 
manned fighter for the R.A.F. (as indicated in the 
White Paper on Defence), or will problems with guided 
weapon development and production and the time scale 
mean another generation of pure interceptors in the 
Mach 2 to Mach 3 range as proposed in the United 
States ? 


Sir Sydney Camm: | cannot think that the P.1 will be 
the last manned fighter for the R.A.F., although there 
could be some reason for assuming this if the fighter 
is considered in its narrowest sense, that is, based on 
a defence policy. Fighters which we have been consider- 
ing in recent years have been designed for attack, thus 
have great flexibility, can carry many forms of armament 
and can cover long distances without re-fuelling. 
Further, the next stage in fighter design will unquestion- 
ably include provision for much shorter, take-off and 
landing runs. 

There is no equivalent guided weapon capable of 
performing most of the duties envisaged for this class 
of fighter, or shall we say strike aircraft. | agree, there- 
fore, with the view that the problems of guided weapon 
development and the time scale indicate that another 
generation of fighters, at least, will be necessary. 

We cannot overlook the point that the development 
of the fighter into the strike aircraft role will mean that 
it will be used to replace heavier bombers, so that 
economy alone requires that we should not give up 
this class. 

The missile as a weapon of defence is, at the moment, 
unknown and unproved, but even now it is not difficult 
to see ways in which it could be out-flanked by the 
enemy. It seems to me, therefore, that it is possible to 
make out an overwhelming case for retaining the flexi- 
bility of the fighter, which | am certain need not be 
limited to performances of between Mach numbers 
of 2 and 3. 

One other point which is worthy of emphasis—fighter 
design has provided a spearhead for the attack on 
unsolved flight problems, and thus the development 
of both military and civil aircraft has depended almost 
entirely on the research which has been necessary to 
produce the modern fighter. 

If we abandon the high speed fighter class, can we 
assume that we will keep pace with other countries in 
which the fighter, and all that goes with it, has been 
retained ? 

















Fairey Gannet 7. Mk. 5. 





while the Gyron, with more than twice the power, 
is being developed further with private funds. The 
“ ©- latter is projected for installation, for example, in 
the Hawker P.1121 fighter. During the past 
twelve months D. Napier & Son has also expanded 
its activities. The Gazelle (for the Wessex and 
Bristol 192 helicopters) and Eland (for Eland- 
Convair, Fairey Rotodyne and Westland West- 








minster) is going into production at the Liverpool 


plant, and it is planned to begin work on a 
The Handley Page Victor B. 1 bomber is in quantity 


production version of the Oryx gas generator for shaft 


operation. 


Producing the Avro Vulcan V-bomber. 



































yo making great efforts to capture a larger share of 

. (es aa the civilian market. A new engine type known 
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broadly speaking a derated derivative of the 

—— Olympus BOI.6 turbine, which uses design tech- 

niques from the Orpheus. Meanwhile the Orpheus 

is to be fitted in a prototype of the recently 

Sir Sydney ? ©- announced Lockheed multipurpose transport, 

Camm, mae, which may also lead to more extensive civil 
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Vickers-Supermarine N. 113 Scimitar naval fighter, delivery of which to the squadrons has begun. Hawker Hunter single-seat fighter with Fairey Fireflash air-to-air 
missiles. 
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Rotor test bench at Boscombe Down, where many of the tests of the rotor and pressure nozzle system Prototype of the Westland MWesser helicopter with Napier Gazelle gas 
for the Fairey Rotodyne compound helicopter were made. The Rofodyne is expected to begin flight turbine. 
testing before the end of the year. 


De Havilland D. H. 110 Sea Viren carrier-based fighter scheduled for 
second prototype of the English Electric P. 1A on gunnery trials. squadron service by the end of 1958. 
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Napier Gazelle turbine engine, such as is to be fitted, for 
example, in the Westland Wessex helicopter. 


Bristol Olympus turbojet in final assembly. 
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Finally, mention should be made of Armstrong 
Siddeley whose Double Mamba _ turboprop 
continues in production for the Gannet anti- 
submarine and radar early warning aircraft. The 
Sapphire (fitted in the Victor B.1 and Javelin) and 
Viper (Jet Provost and Jindivik) jet engines are 
being manufactured in large numbers, and the 
latter is planned for use in a large number of 
other types. Then there is the new centrifugal- 
compressor P.181 (for helicopters) or P.182 
turboprop version (for fixed-wing aircraft) which 
delivers roughly 1,000 h.p. for approx. 400 Ibs. 
weight, and should be ready for testing in about 
a year’s time. 


In conclusion it can be said that though the 
substantial cuts in the defence budget have 
accelerated the change-over to civil production, 
the decisions to reduce military orders have by no 
means been taken irresponsibly. There is no lack 
of evidence to support this contention. Britain 
possesses in the twin-jet P.1B one of the most 
efficient interceptors available anywhere today; it 
not only has very high level speeds (M = 2+-) but 
remains completely manoeuvrable at high alti- 
tudes. What is more it can be flown by any good 
but not exceptional pilot. The V-bomber fleet is al- 
ready a reality, and the Fleet Air Arm’s equipment 
is being modernized at an accelerated rate. Last but 
not least, exceptional efforts in the field of guided 
missile development and production are being 
made. 

In other words, this year’s $.B.A.C. Display 
promises to be extremely interesting, not only in 
the civil but also in the military sector. The 
British equipment and electronics industry—a 
detailed account of whose latest products will be 
included in the October review of Farnborough— 
will again be present in force and will clearly reveal 
how large a part it plays in guaranteeing reliable 
operation of all commercial and military aircraft 
as well as the most complex guided missiles. 


INTERAVIA 





Sir Roy Dobson, 
C.B.E., 
Hon. F.R.Ae.S., 


Managing Director 
of A. V. Roe 


Interavia: What are the prospects for a British super- 
sonic transport, when could it be available to the world 
market, and could it be developed from industry 
resources alone? 


Sir Roy Dobson: The project from a technical point 
of view is quite feasible, but, from the financial aspect, 
it is one which requires full governmental support. 
Practically and economically it is quite sensible if the 
range is kept to reasonable distances, say to start with 
1,500 nautical miles. The specification would be say 
70 or so passengers and luggage and speed about 
Mach 1.8. With proper Government support and the 
fund of knowledge we have in our own company, which 
has made a special and exhaustive study of high super- 
sonics in aircraft, it could be in flight—not in public 
operation—in four to five years. 











Bristol Orion turboprop, as fitted experimentally in a 
Britannia. 
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REGENTS LONDON BRIDGE 


CLAPHAM 


London from an altitude of 50,000 ft., photographed by 
Paul Cullerne, A.V. Roe Staff Photographer, from an Avro 
Vulcan V-bomber. 
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British Service Aviation Trends 


The Royal Air Force 


The R.A.F. is going through the biggest 
upheaval in its short but meteoric career. The 
swing to a deterrent strategy and guided weapons 
has seen the disappearance of Fighter Command’s 
classic role of overall home defence and the 
overnight wiping out of the 20 Royal Auxiliary 
Air Force squadrons. These same squadrons only 
17 years ago were at the height of their powers, 
destroying one in every five raiders shot down 
over England in the Battle of Britain. 


The ‘new look” defence has brought a large 
number of Air Force officers face to face with 
civilian life long before the end of their normal 
careers and it has seriously affected recruiting and 
applications from short service officers for perma- 
nent commissions. 

Manpower-wise, the R.A.F. is being steadily 
whittled down, but the quality of its equipment 
is probably better than in any other post-war 
period. 

The new long and short range radar and 
homing chains, the work of over five years, are 
now fully operational, and Britain has the best 
warning network in Europe, complete with under- 
ground power facilities, computers, operations 
rooms, etc. 

This radar ring will serve both manned fighters 
and guided weapons such as the Bloodhound. 
Fighter Command will start to put the P.1B into 
service in late 1958 or early 1959. With its two 
30-mm Aden guns and Firestreak air-to-air 


By Derek Wood, Interavia’s London Editor 


missiles the 1,500 m.p.h. A.l radar equipped 
P.1B will be a potent weapon for many years. 
Performance will be progressively raised by aero- 
dynamic refinement and rocket boost, while 
larger, longer-range guided weapons will eventu- 
ally be fitted. 

The White Paper on Defence indicated that the 
P.1B would be the last manned fighter, but there 
are signs that thinking is changing. Manned 
machines in the M= 3—4 range may be retained 
for dealing with jamming aircraft and for long 
range ultra-high altitude operation as mobile 
weapon platforms ahead of the Bloodhound ring. 

While the M = 2.5 supersonic bomber by Avro 
was cancelled together with its Armstrong 
Siddeley axial flow engine, a new generation of 
fighter strike aircraft is in the embryonic stage— 
largely made possible by the dwindling size of 
British ‘A’ and ‘H’ bombs. The first of these will 
be the massive Hawker P.1121, which is a private 
venture. A Ministry requirement for a strike- 
fighter replacement for the Canberra seems pretty 
certain providing funds are not axed further. 

Bomber Command is going to give its three 
“V" bombers, the Valiant, Victor and Vulcan a 
very good innings, and their lives will be extended 
far into the 1960°s with the availability of the 
supersonic stand-off bomb. Valiants are now in 
full-scale service, the first squadron of Vulcans 
has already been formed, and the Victor will 
follow later this year. 

Coastal Command is studying the possibility of 
replacing the Shackleton 3 with a turboprop type, 


A formation of Hawker (Armstrong Whitworth) Seahawk single-seat naval tighters over the aircraft: carrier wrk 


Royal. 



























and Transport Command is bargaining for more 
Britannias and more pure jets. 

Flying Training Command will start re- 
equipping in 1958 with the Jet Provost, and when 
the announcement of a contract for Gnat Trainers 
is made, the Command will be ready for all- 
through jet training, basic and ab initio. 


The Fleet Air Arm 


The Fleet Air Arm, long despised as the Cin- 
derella of the Navy, has emerged triumphant 
after the White Paper on Defence. The Royal 
Navy is now centred on its carriers and divided 
into three carrier groups—initially in the Indian 
Ocean, Mediterranean and Atlantic. There will 
be one or two carriers per group—according to 
availability. 

Later there may be five carrier groups, but this 
will depend on how many carriers the Admiralty 
can afford and whether plans go through for the 
conversion of some light fleet carriers into “‘heli- 
carriers” for anti-submarine operations. It is 
strongly felt that one carrier per group is not 
enough and that two is a minimum with which to 
mount any useful strike. 

The Fleet Air Arm equipment position has 
brightened considerably since a year ago. The 
twin-Avon Scimitar is now coming off the line at 
South Marston and will be used in fighter and 
strike roles—in the latter form with an ‘A’ bomb. 
The first Scimitar squadron should be forming at 
the end of the year. 

For all-weather patrol and strike the D.H. Sea 
Vixen will replace the Sea Venom. It will carry 
Firestreak missiles and should be in service 
before the end of 1958. 

The Navy’s “‘dark horse” is the NA.39 super- 
sonic strike fighter. This machine, also believed 
to be a twin, is backed by British and American 
(Mutual Weapon Defence Programme) money and 
is said to have exceptional performance at both 
ends of the speed range. 

For pure interception, the Navy is very 
interested in the Saunders Roe P.177 Gyron-plus- 
Spectre fighter, but a great deal depends on 
whether sufficient funds are available for the 
type to be developed for the Navy alone. 

For anti-submarine search and strike the Gannet 
will be the standard machine for a number of 
years. It will be gradually replaced by helicopters, 
and eventually all anti-submarine work will be 
accomplished by rotary-wing aircraft. The first of 
the new helicopters will be the Gazelle-powered 
Wessex which will be in squadron service in 1959. 
Other helicopters for the Navy, both large and 
small, are likely to emerge in the next few years. 












The Hunting Percival 
Solution 


By A. N. Kingwill, O.B.E., A.F.C., 
Hunting Percival Aircraft Limited, 


Luton, Bedfordshire, England 


ta May, 1956, an article appeared in Interavia 
surveying possible trends in the training foi 
future pilots. In the intervening months much of 
the theory expounded has been put to practical 
test, and the time appears appropriate to review 
the whole question, and to consider the effect of 
the introduction of the Hunting Percival Jer 
Provost. 

The cost and complexity of modern operational 
aircraft are such that only pilots of a very high 
average ability can be entrusted with them and it 
is, therefore, of the utmost importance to ensure 
that potential misfits are discovered and with- 
drawn from training at the earliest possible 
moment so that the costly training organization 
can concentrate on the most promising pupils. 
This is, in effect, fitness survival. 

The demand from operational commanders for 
higher standards of jet training has led to two 
main lines of development. One has been the 
design and provision of relatively high perfor- 
mance intermediate jet trainers on which are 
carried out both the second stage of training and 
a portion of the third (or advanced) stage; this 
has had the effect of reducing the cost of advanced 
jet training and increasing the overall amount of 
jet flying in the training syllabus. The other has 
been the design and provision of the ab initio jet 
trainer which ensures that ALL training flying is 
jet and which is also capable of taking over a 
portion of the advanced jet syllabus, if only on the 
score that no jet conversion is necessary. 

When jet fighters first came into operational 
use in quantity, and relatively inexperienced 
Service pilots of varying ability were called upon 
to fly them, the accident rate became unacceptably 
high. Habits formed on piston-engined aircraft 
proved to be most difficult to throw off, especially 
in emergency, and a high level investigation into 
the causes of jet accidents in the Royal Air Force 
in 1950—S1 showed conclusively that the appli- 
cation of piston-engined techniques to jet 


powered aircraft was the direct cause of a very 
high percentage of these accidents. 





All-Through Jet TI ‘ 


The Jet Provost 7. Mk. 
at this height 500 n. miles (927 km). 


The first dual-control jet trainers were, 
understandably, converted fighters and therefore 
came into the advanced training category. They 
served to convert to jet techniques first of all 
qualified piston-engine pilots and, second, pilots 
under training who had completed the first 
training stages in piston primary and/or basic 
trainers. Training authorities were faced with the 
anomaly that the more thorough the earlier 
stages of training on piston-engined trainers 
(and therefore the more ingrained the automatic 
response to emergency), the more difficult it was 
to carry out reliable jet conversion. Moreover, 
the use of converted fighter aircraft for advanced 
training is not satisfactory for two main reasons; 
firstly these aircraft are, generally speaking, 
abnormally expensive to operate, secondly they 
are essentially makeshift and, as such, frequently 
leave much to be desired from the instructional 
viewpoint. 

Where the intermediate jet trainer is employed 
the aim has been to obtain the highest possible 







717 has a maximum level speed at 30,000 ft, (9,144 m) of 286 kn (530 km/hr), Maximum range 


performance from the least power and _ this, 
naturally, has endowed these aircraft with 
handling qualities beyond the scope of the ab 
initio pilot, and the piston-engined primary 
trainer is retained for some 30/50 hours flying. 
This seems to be unsatisfactory from two aspects; 
first it is uneconomical to use two types of air- 
craft where one type will do, and second, right at 
the start of a pupil's flying career when he is 
most impressionable, once again he is required to 
learn piston propeller techniques and applicable 
emergency actions which will be very detrimental 
to him in jet flying later. 

Continental trials, using an intermediate jet 
trainer ab initio, showed that this type was some- 
thing of a handful for the ab initio pupil since an 
average of about twenty-two hours instruction 
before solo was required. This is not surprising 
and, in fact, corresponds very closely with the 
experience of Air Forces when using the T.6 
(Harvard) advanced trainer in the ab initio role 
for,which it was not designed. 


The Jet Provost is an all metal, low wing monoplane, side-by-side ab initio/basic trainer. Span: 35 ft. 2 ins. (10.7 m); 
length: 31 ft. 11 ins. (9.73 m). Power unit is a single Armstrong Siddeley Viper ASV.S axial turbojet. 
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A- Typical Training Schemes ,. | B - Dual hours to First Solo 5000 C - Average Training 
to Graduation si = Altitudes in Feet 





the R.A.F. was ten hours, thirty minutes. 
Admittedly instructional technique has much 
20 4 20000 improved over the years and the modern trainer 
Approx. is able to operate in much worse weather than 
6 mins its predecessor. The training is therefore more 
continuous but, on the other hand, the perfor- 
mance and complexity of the ab initio jet trainer 
of today far outstrip the early primary trainers. 
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Since there is now ample evidence that a well 
designed ab initio jet trainer acts as a highly 
' effective selective medium, permits short dual 
hours to first solo, is exceptionally accident-free 
and extremely easy to maintain, it is difficult to 
YY) Piston Ab Jet Ab — 0 | | iT see woe cane can oa we the SReEER of oe 
5 Advanced Jet Initio/Basic Initio/Basic Piston Primary Jet Intermediate primary piston trainer except the fact of its 
existence in considerable numbers. 
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Comparison of the leading training schemes: diagram A shows total flying hours and hours required for each indi- 
vidual stage, diagram B the number of dual hours to first solo, and diagram C the average training altitude and There are in existence a number of prototype 
time of climb to this altitude. cee ‘ A 

ab initio jet trainers in another class. These may 
perhaps best be described as jet primary trainers 
in that they are in much the same weight category 
as the piston primaries. This group of aircraft 
can be expected to undertake approximately the 
same proportion of the training syllabus as the 
piston counterpart, but their relatively limited 
performance and equipment carrying capacity is 
such that they could not be expected to lead the 
pupil to the new generation of transonic advanced 
jet trainers. For this reason their use would demand 
an intermediate jet trainer in the second stage. 
This would perpetuate three stage training with 
the heavy additional costs that this involves and 
would not appear to offer any compensating 
advantage. 


Whereas the R.A.F. has long since been 
convinced that the two stage training, as employed 
in the piston Provost/Vampire scheme, is by far 
the most economical, provided that the ab initio 
trainer is specifically designed for that role, the 
unsuitability of the intermediate jet trainers in the 
ab initio role appears to have necessitated the 
reversion to three stage training (primary, inter- 
mediate and advanced) in those Air Forces in 
which such intermediate jet trainers are employed. 


Much of the discussion on jet pilot training 
which has taken place in the past few years has 
been confused by the fact that the turbojet engine 
has, since its inception, been associated with ultra : ' Wer Thus experience is increasingly showing that 
high-speed and high-altitude performance. The ae Percival Jet Provost has full dual-control iin Seatats etenedh let Walaing chan 
natural effect has been to give the impression that typified by the Royal Air Force combination of 
any aircraft with which they are powered must, of Jet Provost and Vampire T.11 is the most satis- 
necessity, be “difficult” to fly. factory solution on all counts, and furthermore it 
is clear that the Jet Provost is well able to act as 
the first stage lead-in to any advanced jet trainer 
of the foreseeable future. 





Where a satisfactory ab initio jet trainer is 
provided the entire training is with jet power; the 
training is two-stage and therefore most eco- 
nomical; there is no possible confusion in the 
pupil’s mind since techniques remain unchanged 
throughout training and, because there is no jet 
conversion at any stage, very high standards are 
achieved in a shorter time. In the only ab initio 
jet trainer in service today (the Jet Provost) the 
average hours of dual instruction to first solo for 
some 50 pupils is a few minutes over ten hours; 
thirty years ago the average in the D.H. Moth in 


In the Royal Air Force, ab initio training has 
continued on the Mk. 1 Jet Provost following 
the very successful training trials, and the policy 
of all-through jet training using the Jet Provost 
as the ab initio medium has been settled. Expan- 
sion of the scheme throughout the R.A.F. 
training organization awaits only the delivery of 
quantities of the Mk. III version of this trainer. 
Some 50 pupils have now soloed in the Jer 
Production Jet Provosts for the R.A.F. will be fitted with Provost, of whom 35 had no previous flying 





the Martin-Baker Mk. IV Ejection Seats. experience. These thirty-five required an average 
of ten hours ten minutes to solo, so it is clear that 
Now officially adopted by the R.A. F. as standard ab initio/basic trainer, the Jet Provost T. Mk. 117 attains 30,000 ft. the claim of the Jet Provost to be a true ab initio 


(9,144 m) in 20.6 mins. 





















jet trainer is thoroughly well established. 


In conclusion, this claim is substantiated by 
the following extract from a report of the Central 
Flying School, Royal Air Force, Examining Team 
on the Jet Provost trained pupils: “The student 
standard . . . reflects most favourably on the suit- 
ability of the aircraft as an ab initio trainer. The 
examining team were particularly impressed by 
the willingness of the students to execute advanced 
aerobatics, which they did with considerable 
ease. Compared to the average student the jet- 
trained student has, in a shorter time in the air, 
achieved a more dexterous and better mental 
approach to the art of modern flying. His reper- 
toire of aerobatic manoeuvres, for example, is 
much more extensive and flown with much more 
spirit and accuracy.” 
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The Transport Aircraft Situation * 


By Peter W. Brooks, British European Airways, London 


| aircraft are now at a point of transition in their development. 
The “DC-4 generation’’—characterized by its familiar four-engined low- 
wing configuration with tube-like pressurized fuselage and tricycle under- 
carrige; its straight wing carrying the engines on the leading edge—which 
has provided the backbone of world air transport for more than fifteen 
years, is about to move back from the front of the stage—at least on 
medium and long-haul work—and make way for the great swept-wing jets 
of the “Mach 0.9 plateau.” 

Transport aeroplanes have shown a marked tendency towards a standard 
design formula during the present generation, and there are signs that this 
trend will continue during the next. The ““DC-4 fermula”’ itself looks as if 
it is going to remain as first-line equipment on me lium and long hauls at 
least until 1960. It will thus complete a 20-year span of service as the 
world’s mainline equipment, during which time it has shown itself capable 
of remarkable development and adaptation. Its useful life has, of course, 
been extended by the introduction of turboprop engines which may, in 
fact, lead to the type’s continued first-line use on short-haul operations well 
into the ‘Mach 0.9 jet era.” 

The design formula of the**Mach 0.9 jets,” which looks as if it is going to 
become the standard configuration of the next transport aircraft generation, 
has already been established by the Americans with the 30 to 35 degrees 
swept wing, carrying widely-spaced engines in pods, of the Boeing 707, 
Douglas DC-8 and Convair CV-880. It can be no accident that these three 
great aircraft manufacturers, each in fierce competition with the others in 
the civil market, have all adopted the same configuration. The British de 
Havilland Comet pioneered jet transport operations with a conventional 
airframe which had unswept, or only slightly swept, surfaces and engines 
buried in the wing roots. The French Sud-Aviation Caravelle initiated the 
arrangement of tail-mounted, podded engines which seems likely to become 
a popular alternative to the American wing pods, at any rate on smaller 
short-haul aircraft. 

Apart from the position of the engines, another interesting design feature 
is the number of power units which are used. The Americans, following 
the pattern of the “‘DC-4 generation,” have again gone for four in their 
big jets, and it seems pretty clear that this number will be chosen for all 
long and medium-haul aircraft. For short-haul operations there has been, 
and still is, some debate about the best number. There are strong technical 
and economic reasons for always selecting the smallest acceptable number 
of any mechanism which has to be included in a commercial aeroplane. 
However, it is also a fact that engines do fail in airline service quite fre- 
quently in terms of the number of these incidents, although statistically the 
risk of such a failure is small (one in about every 1,500 flights on average 
at the present time). The airlines must therefore cater, as quite a normal 
operation, for the ‘‘engine-out”’ case, and there is a certain reluctance on 
their part to have a large aeroplane full of passengers completing a flight 
and perhaps having to make an instrument approach on one engine. 

Three-engine arrangements become an attractive possibility with jets, 
although there will perhaps again be some reluctance—as there was in the 
past with piston engines on the fuselage nose—to have a central engine 
which is too intimately associated with the passenger-carrying fuselage. The 
three-engine configuration will also be acceptable only provided (as may now 
be possible with jet engines) the aeroplane has an adequate single-engine 
performance—that is to say, can fly satisfactorily with two engines failed. 
Otherwise, the three-engine aeroplane in the ‘‘engine-out”’ case will be back 
to the state of the twin of pioneering days—no performance if an engine 
fails plus a doubled chance of failure compared with a single-engine air- 

craft! These factors may lead to lower take-off regularity and to more “‘en 
route” diversions. 

Reference has been made to three broad categories of transport aeroplane 
which seem likely to emerge on the ‘‘Mach 0.9 jet plateau.’’ These three 





* cf. ‘The New Generation of Commercial Transports *’, p. 913 
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categories (Table I) are a convenient means of classifying both the jet 
aeroplanes of the next era, the “‘interim’’ jets of today and the near future, 
and the turboprop types which are providing a lead-in to the jets and 
may, indeed, survive into the later era as a class in their own right—perhaps 
for low-fare long distance services and, more probably, for short-haul 
routes, where the traffic volume is, and will remain, heaviest. 














Table | 
Representative max. gross weight 
Transport Stage length spectrum for 
category which designed Turbo-prop Pure jet 
Short-haul Up to 1,500 st. mis. 50/ 80,000 Ib. 90/120,000 Ib. 
Medium-haul 1,500 to 3,000 st. mis. 100/150,000 Ib. 150/200,000 Ib. 
Long-haul Over 3,000 st. mis. 150/200,000 Ib. 250/300,000 Ib. 

















The various types of aeroplane in the three categories which are already 
on order for the ‘‘Mach 0.9 era’ and for the “‘interim’’ jet phase are given 
in Table 1]. The corresponding orders for turboprops are shown in Table /11, 
together with the numbers built, or on order, of the more important piston- 
engine types of the 1940/60 era. 



































Table Il Civil jet transports on order 
Type of “Interim’’ phase Mach 0.9 era 
operation p 
DC-8 (125 on order) 
Long-haul = Boeing 707 (151 on order) 
VC-10 (35 on order) 
Medium-haul Comet 4 (19 on order) CV-880 (44 on order) 
Caravelle (18 on order) 
Short-haul Comet 4A _ 
(suspended order for 10) 
able Ill Civil propeller transports built or on order 
Pi Boal Piston aircraft 1940/1960* Turboprop aircraft 
DC-7C (129 on order or built) Britannia 310 
Long-haul 


Lockheed 1649 (43 on order or built) (38 on order) 





DC-6/7 Series (749 on order or built)** 
Constellation series 

(465 on order or built) 
Stratocruiser (55 built) 


Electra (135 on order) 
Vanguard (40 on order) 
Britannia 100 (15 built) 


Medium-haul 





CV-240/440 (515 on order or built) 
Martin 202/404 (144 built) 
Commando (180 built) 

Viking (137 built) 


Viscount 
(372 on order or built) 
Friendship (62 on order) 


Short-haul 

















* Only the mainline types which carry a significant proportion of the World's traffic are 
listed. The numbers of the older pistion-engine types quoted as built are estimates of 
the numbers used for civil scheduled air transport. Some of these aircraft were built 
Originally as military transports. 

** More than 1,200 DC-4s were built for military use, a large proportion of which have 
since been converted for civil use. 
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Aircraft Cost Comparison 
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B.E.A. 


in statute miles, 


PEN! 





COST PER SEAT-MILF 


Figure 
to the present 


to 1970, 


of passenger volume. 





simply to the types of air route on which the airlines have to operate. Two- 
thirds of the passenger-miles generated by the airlines of the Western World 
are over stages of less than 1,200 miles. This is the overwhelmingly important 
short-haul market for which an aeroplane designed to fly a maximum stage 
length of something under this figure, when carrying its capacity payload, 
will be economically best suited. Aircraft which can carry their full payload 
over longer ranges have been, and will continue to be, used to carry much 
of the short-haul traffic. Indeed, at the moment, longer-range aircraft carry 
about half of it, but this is partly because many airlines have networks of 
mixed long, medium and short stages and find it convenient to use one type 
of aeroplane for an integrated operation, and partly because there has been 
a lack of large-capacity short-haul aircraft, and larger long-haul aircraft 
have been used, particularly in the United States, to provide maximum 
capacity on certain short, but very heavy-traffic, routes, As the short-haul 
traffic grows relatively more important, which it may be expected to do in 
the future because of its greater development potential, there should be a 
reducing tendency to use long-haul aircraft on short hauls. 


This trend will be encouraged by the fact that specialized short-haul 
aircraft—provided they have sufficient capacity—are the most economic 
type to use on short hauls. This fundamental fact is illustrated in Figure /, 
which gives the characteristic direct cost versus stage length **U-curves”’ for 
three similar theoretical jet transport designs, one capable of carrying its 
full payload over 1,000 miles, one over 2,500 miles and one over 3,500 miles. 
The economic advantage of the shorter-range aircraft over their respective 
operating range spectra is clearly shown. 

The effect of payload capacity on the size of aircraft required is quite 
distinct from the effect of the range provided. A very much smaller aircraft 

and therefore cheaper both to buy and to operate—can be designed to 
carry a given number of passengers for a short stage length than for a 
longer one. As Lord Douglas showed in his Brancker Memorial Lecture 
to the Institute of Transport on February |Ith, 1957, a jet transport to 
carry 100 passengers for a 1,000-mile stage may require a design gross weight 
of 135,000 Ibs. while, on the same assumptions, to carry the same payload 
for 2,500 miles will require a gross weight of 180,000 Ibs. and for 3,500 miles, 
225,000 Ibs. The size, power and cost of the aeroplane will increase along 
with its weight. 

The payload capacity for which the transport aeroplanes of the next 
generation should be designed is difficult to determine. The big American 
long-haul jets, the Douglas DC-8 and Boeing 707, have maximum payloads 
of about 30,000 Ibs. with space for perhaps 160/180 passengers in high- 
density layouts. These aircraft will operate at comparatively low frequencies, 
and the heavy traffic on routes such as those across the North Atlantic are 
expected to justify these large capacities, although they may cause load 
factor problems on other, less busy, routes. The Convair CV-880 has a 
smaller maximum payload (25,000 Ibs.) with capacity for about 120 passen- 
gers in a high-density layout. This smaller capacity is no doubt related to the 
higher frequencies which will be appropriate on shorter medium-naul 
routes. Short-haul aircraft will need to be operated at even higher frequencies, 
everything else being equal, and one would therefore expect these aircraft to 
have a somewhat smaller capacity again. This conclusion may, however, be 
modified by the particular problems of certain very heavy-traffic short 
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routes in various parts of the world which, largely because of air traffic 
saturation difficulties, demand larger vehicles. 

A modifying factor here may also be the existence of the turboprop 
aeroplane which seems likely, at least for a time, to remain a more practical 
vehicle than the jet for very short routes. The operational and economic 
characteristics of turboprop aircraft, when operated over short ranges, are 
powerful arguments in their favour and turboprop aeroplanes, such as 
the Vickers Vanguard and Lockheed Electra, should be well suited to heavy- 
traffic short stages. Their use will allow the short-haul jets to be designed to 
a rather smaller payload than would otherwise be necessary if they had to 
satisfy the requirements of a relatively small proportion of very heavy- 
traffic sectors. A somewhat smaller capacity should increase the economy 
and commercial flexibility of the short-haul jets on the great majority of 
the routes on which they are operated, in the same way that the smaller 
capacity—compared with contemporary long-haul aircraft—of the Convair 
CV-240/440 and the Vickers Viscount has helped these aircraft to be com- 
mercially successful. 

A final point about the size of payload required is made in Figure 2, 
which plots the average number of passenger seats in the aircraft of the 
world’s airlines year by year from 1920 to the present day. If the curve is 
projected forward into the future, it gives some idea of the weighted average 
aircraft passenger seating capacity which will be required in the years 
ahead. Taking into account the large capacity of the long-haul jets of the 
next generation and the capacities of existing types (some of which will 
remain in use for many years), it is apparent from this curve that the short- 
haul jets ought to be a good deal smaller than has sometimes been suggested. 
As usual, a compromise will be necessary, and quite a large vehicle in 
present terms, with capacity for perhaps 100 high-density passengers, seems 
likely to be the size required. 

Serious large-scale air transport has so far been performed only with 
conventional fixed-wing aeroplanes operating from aerodromes which, 
because of their ever-lengthening runways, must be far removed from the 
centres of the areas of urban population which they serve. It has long been 
apparent, however, that the aeroplane is by no means the ideal vehicle for 
short-haul transport. If he is travelling a long way, the average traveller 
has no objection to going some way from the city centre to his airport 
of departure—in rather the same way as a Sea traveller often has to travel 
to a seaport. The position is very different for short journeys of a few 
hundred miles. In this case, the traveller much prefers to travel direct from 
somewhere near the centre of the city of departure to an equally convenient 
terminal in the city of destination. 

To achieve such a service with an air vehicle must remain our objective. 
At present, the helicopter is being canvassed in this role, and it may well 
offer the first practical solution which can be used by operators. However, 
multi-engines will be required and, with them, the ability to operate in all 
weathers into small sites situated in the hearts of large cities. Possibly, in 
the longer term, some other type of aircraft capable of vertical take-off 
and landing will emerge to take over from the technically complex and 
economically difficult helicopter. 

During the present period of transition, however, the part of the helicopter 
must inevitably remain a minor one. The fixed-wing aeroplane will continue 
on the front of the stage albeit—if the portents have been read aright— 
with a new design formula which will gradually assert itself worldwide. 
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What next in the air? How high? How fast? 


In meeting the demands for ever-increasing speed and 
altitude, the English Electric Aviation Group is 

tackling and progressively resolving the inherent problems 
of heating and cooling: for, apart from aerodynamic shape, 
future performance will be governed more and more 

by the ability of materials and components to endure 

a rapidly widening range of temperatures. 

Whatever is to be the future of aviation, it is now being 
foreshadowed on the drawing-boards of English Electric, 
Marconi’s and Napier—three famous firms sharing talents, 


experience and resources in the English Electric Aviation Group. 


The projects on which we are now working are secret but 
our achievements speak for themselves— 

English Electric produce the famous Canberra and 
supersonic P.1., and are now foremost in the development 
of Guided Weapons; Marconi’s are pre-eminent in radar, 
radio and navigational aids; and Napier are renowned 

for experience in the design and production of gas turbines, 


ram jets and rocket motors. 


English Electric -Marconi. Napier 


THE BIG THREE WHO MAKE up THE ’ENGLISH ELECTRIC’ aviation croup 
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ELAND 


propeller turbine engine for 
new airliners, helicopters 
and for the conversion of 
piston engined airliners to 
propeller turbine power. 
Chosen for the Hr'B:209 project, the 
Fairey Rotodyne, the Westland 
Westminster and the 
Convair 340 and 440. 














GAZELLE 


free turbine engine designed 
primarily for heliccpter 
propulsion; also adaptable 
for fixed wing applications. 
Chosen for the Westland Wessex 
and the Bristol 192. 











SCORPION 


An aircraft rocket engine 
which provides a source of extra 
power at high altitudes. Designed for 
sustained firing and long operational life. 









Between Experts 
























y ye Napier activities extend over the whole 
TIP , et aeronautical field. On the Napier stands you 
THRUST A : will find experts ready to discuss anything 
: from de-icing to rocket boosters. They will 
UNITS 4 { be happy to give you fuller information 
. ( about such exhibits as the Eland and Gazelle 
\ gas turbine engines, the Scorpion rocket 
>. £ aircraft engine, the Napier rocket booster 

f ( system for helicopters or Napier precision f 7 Ne 

/ a investment castings. The technical advice ie: \ < ZZ 
for helicopters restore performance d and Co-gperanice of the Napier organisation Naty 
lost through heat, humidity and height. ~ i= are available to interested enquirers during g 
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NAPIER CASTINGS made by the investment 
method to the finest limits of accuracy. 


— D. NAPIER & SON LIMITED - LONDON, W.3 + ENGLAND 
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The world of aviation relies upon Marconi’s for radio and 
radar flying aids to match the range and performance of the 
most modern aircraft and to serve the traffic of the busiest 
modern airports. But more than that is expected of Marconi’s. 
Working with Governments, Air Forces, Air Lines and 
Aircraft Constructors, Marconi’s are devising electronic = 
equipment which is helping to shape the future of aviation. FOR SHORT RANGE: 


A great tradition of pioneering and enterprise is being most VHF for VOR/ILS Communication 
capably upheld. “cor . = 


MARCONI 


Airport and Aircraft Radio Systems 


























MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX 
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A MEMBER OF THE ENGLISH ELECTRIC AVIATION GROUP 


A MEM BER OF OTPEE 





Airborne Power Station 


The era is fast disappearing when the aeroplane’s requirements 
for electrical power were little different from those of motor 
vehicles and the need was satisfied by D.C. generators and 
accumulators. 

We agree that D.C. still has its use in the air for aircraft with limited 
power requirements but in the majority of large modern aircraft, 
where almost every moving part is operated or assisted by electrical 
power, the supply required is nearer the 
scale produced by a subsidiary power 
station. As with all generating stations, 
experience has proved that electrical 
power is provided more efficiently, 


ENGLISH ELECTRIC 


aircraft equipment 


economically and reliably in the form of constant frequency A.C. 
It is therefore fitting that ENGLISH ELECTRIC, who have designed and 
built so many of this country’s—and the world’s—major power 
stations, should be in the forefront of this revolution in technique. 
By undertaking the manufacture under licence of the well-proven 
Sundstrand Constant-speed Alternator Drive, and by developing 
simultaneously an expanded range of alternators, switch-gear, 
transformers and A.C. motors to avia- 
tion requirements, ENGLISH ELECTRIC 
have put themselves in a position to 
meet tomorrow’s needs—however big— 
for the airborne power station. 


THE ENGLISH ELECTRIC COMPANY LIMITED: AIRCRAFT EQUIPMENT DIVISION: PHOENIX WORKS - BRADFORD 


ENGLISH ELECTRIC AVIATION: GR:0O.0'P 











Thanks to low speed wind-tunnel and other 


WHAT development work at Warton, the P.|. is so 


LENGTH OF RUNWAY easily handled that it is regularly landed and 


DOES THE P.I. NEED > brought to rest in not much more than half 
the length of the present RAF fighter runway. 


Design starts from an attitude of mind 


ENGLISH ELECTRIC 


aircraft 


A MEMBER-OF THE ENGLISH ELECTRIC AVIATION GROUP 
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'N.A.T.O. contest 





Lighter, Slower, Cheaper 


N.A.T.O.’s Light Strike Fighter Programme 


By General Pierre M. Gallois, Air Force Reserve, Paris 


Early in 1954 the U.S. Government agreed to provide 10 million dollars for 
the development of a light fighter-bomber, and shortly afterwards N.A.T.O. 
announced a contest for an aircraft of this category. Briefly summarized, the 
conditions of the contest were as follows (cf. Interavia No. 3, 1955): 


PERFORMANCE: Mach 0.95 for 30% of missions, 350 knots for rest; 
Rate of roll 100°/sec at Mach 0.9 at sea level. — Take-off distance to clear 


50-ft. obstruction, within 3,000 ft. 


ARMAMENT: two 20-mm cannon with 200 rounds, or two 30-mm cannon 
with 120 rounds, or four .5-inch machine guns, or twelve 3-inch rockets 
plus two 500-lb. bombs plus two napalm bombs. — Light armour. 


In addition, the following conditions were set: simple structure, ease o 
maintenance, ability to operate from rudimentary airfields. 

Only members of the European aircraft industry were admitted to the 
contest.—In the early summer of the same year, a committee of experts, with 
Professor von Karman as Chairman, examined the first projects submitted by 
manufacturers, and Breguet, Dassault and Fiat were placed on the short list. 
The powerplant chosen was the Bristol Orpheus. 


In mid-September the aircraft under consideration are to be tested by a 


EQUIPMENT: gun sight, VHF, DME, IFF, air brakes. 


To design and build a combat aircraft that is 
less fast, less heavy, less complicated and less 
costly than the aircraft it is to replace is in itself 
a delicate task. To take such an aircraft into 
squadron service would appear to be even more 
risky. Normally a new service aircraft is univer- 
sally approved only if it takes a logical place in 
the constantly rising speed curve, with the usual 
increase in weight, complexity and cost resulting 
from requirements that are as old as aviation 
itself. The aircraft designed under the N.A.T.O. 
programme for ground attack equipment have 
all suffered from this contradiction between 
conventional trends and the new thinking behind 
the programme. 

The contradiction was already apparent when 
the programme was first drawn up more than 
three years ago. But nobody would have accepted 
the responsibility for spending vast sums of 
money on the design and construction of appro- 
priate prototypes, if there had not been good 
reasons for reversing the trend which the pro- 
duction of combat aircraft had followed faithfully 
for decades. 

What were these reasons? At least three can be 
listed that are of decisive importance. 


1. Technology and economy 


Firstly, in the technological field, there was the 
campaign launched after the outbreak of the 
Korean War to reduce the weight and complexity 
of combat equipment. When the F-86Es were 
confronted by MiG-15s in the air battles over the 
Yalu, the American pilots demanded that all 
equipment which in their eyes was superfluous be 
eliminated: parking brakes, forward armour 
plating, electrical locking for the cockpit canopy, 
parts of the electronic sight, self-sealing tanks, etc. 
Then the manufacturers took up the refrain. 
J. H. Kindelberger, of North American Aviation, 
Stated that “‘a plane is something with 6,500 pieces 
of wire, each one of which joins a source of 
trouble with another potential source of trouble.” 
... John K. Northrop wrote: ‘‘We feel that a 
perfectly good day-fighter having a phenomenal 
rate of climb, supersonic speed and reasonable 
range and fire power could be built at a combat 
weight of approximately 10,000 pounds. On the 
other hand, if we carry all the electronics, radar 
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and communications gear available for all- 
weather aircraft, plus the latest air-to-air missiles, 
and maintain the same high performance, the 
combat weight is likely to approach 70,000 
pounds.”’ And E. H. Heinemann, of Douglas, 
told the National Society of Professional Engi- 
neers: “‘We are fighting with limousines, whereas 
both World War II and the present Korean 
incident have shown that our enemies tend to 
employ stripped down ‘hot rods’.”” Facing the 
problem squarely, Mr. Heinemann built the 
A4D Skyhawk in which he succeeded in minia- 
turizing some of the equipment, “‘melting down 
the superfluous fat’? which might have reduced 
the performance and raised the cost of his air- 
craft'. In Britain W. E. W. Petter introduced the 
Gnat, and in France a specification for a light 
interceptor was submitted to manufacturers, who 
proposed in response the Trident, the MD.550 
and the Durandal?. This general movement in 
favour of weight reduction and simplification in 
combat aircraft had two consequences: 

— In the interceptor field it permitted the 
general introduction of aircraft with a high rate 


Kk. H. Heinemann: ‘Design of Light-Weight, 
Aircraft’”’, in Interavia No. 3, 1955. 


1 cf. 
Simplified Combat 
* The following European designs fall into this category 
of strike fighters: Baroudeur, Etendard, Breguet Taon 
(France), and Fiat G,. 91 (Italy). Ed. 


mixed group of pilots from a number of different N.A.T.O. countries, whereupon 
official recommendations will be made to the Governments concerned. 

The following article discusses the technical, economic and operational 
considerations behind N.A.T.O’s programme for a light strike fighter. 


Editors. 


of climb, and well suited to defence without depth 
such as is needed in Western Europe, where 
every minute lost on the ground or during climb 
means an appreciable portion of territory rendered 
indefensible. Designers were able to cut still 
further their weight estimates, and equipment 
manufacturers learned to miniaturize their 
products. 

— In the operational field Service chiefs revised 
their policy in the matter of air arms. Any weight 
saving achieved could only be at the expense of 
the aircraft’s versatility. The only solution was to 
accept a certain degree of specialization and to 
order several different aircraft categories in order 
to cover the whole range of air combat tasks. 
Since that time the increase in the power of 
engines available, the reduction in the specific 
weight of jet engines and the combination of 
different types or powerplant have considerably 
widened the range of tasks that can be performed 
by a given weapon system. But this stage had not 
been reached at the time of the Korean War. 

Hence the Services recommended, and technical 
developments permitted, the production of air- 
craft lighter in weight and easier to operate. The 
aircraft in mind here were destined essentially for 
high altitude interception, although it soon 
appeared possible to apply the same principles 
to ground attack equipment. 


Breguet 1001 Taon (Bristol Orpheus engine), which made its first flight at Melun-Villaroche on July 25th, 1957. 











N.A.T.O. contest 



























ery re ee TR Da 





The D-ssault Etendard VI took off on its first flight on March 15th, 1957. This aircraft has the Bristol Orpheus engine 


laid down for the N.A.T.O. contest, whereas the Etendard IV is fitted with a SNECMA-Atar of 7,700 lbs. thrust, though 
it does meet N.A.T.O. conditions as regards dimensions, weights and performance. 


2. Replacing the fighter-bombers in service 


The Western European members of N.A.T.O. 
have received several thousand fighter-bombers 
as gifts from the United States. Under the Treaty 
it was more or less understood that the European 
aircraft industries would manufacture the inter- 
ceptor required (with the aid of national funds or 
American credits granted for “‘off-shore” pro- 
duction) and that the fighter-bombers would be 
supplied by the United States under the Mutual 
Defense Aid Program. These free deliveries could 
not continue indefinitely, and it was obvious that 
the aircraft-producing countries of Europe should 
help at any rate to replace the American equip- 
ment, when it became necessary to substitute 
more up-to-date aircraft. N.A.T.O.’s programme 
for strike fighters, generously financed by the 
United States and inviting solutions only from 
the European manufacturers, was designed to 
facilitate the selection of prototypes and the 
launching of appropriate production lines. 

Despite subsequent advances in arms engi- 
neering, and hence modifications in strategic 
planning, the operational requirements expressed 
when N.A.T.O. was formed have not changed. 
However, it will probably not be necessary to 
replace the existing fighter-bombers aircraft for 
aircraft, or to demand that all the missions 
allotted them today be performed by a single 
aircraft type. 

During World War II the fighter aircraft used 
for interception in the first phase of hostilities 
were employed for strike missions in the second 
phase. In those days the aerial supremacy concept 
was still well defined. The Allies had practically 
eliminated the enemy’s air forces in the course 
of protracted battles of attrition and were free 
to divert their fighter units for the task of boxing 
in the combat zones and destroying ground 
targets. Before publication of this year’s White 
Paper, the British, basing their arguments on 
precedent, were sceptical about the value of 
aircraft designed specially for ground attack. They 
would always have sufficient second-line fighters 
available to assist the ground forces, once the 
main battle had been won. In practice, however, 
if nuclear weapons were used, it would seem 
safer not to speculate on a war of attrition, with 
several different phases, but rather to be prepared 
for brief, but severe and concentrated operations. 

In short, there was a given mission to be per- 
formed, and the equipment to perform it had long 
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been provided by the United States, but might not 
continue to be provided under the same condi- 
tions. A substitute, if only a partial one, had to be 
found in Europe itself, if possible. This was the 
second argument which motivated the advocates 
of the N.A.T.O. programme. 


3. The era of nuclear explosives and 

guided missiles 

This purely operational, and hence decisive, 
argument has been kept till the last. It follows 
logically from the hypothesis that nuclear weapons 
would be used in any conflict in which one of the 
N.A.T.O. countries were the target. The hypo- 
thesis can be contested but, if it is accepted, then 
the whole chain of reasoning which it sets off 
must be accepted along with it; hence the need 
for the light strike fighter such as N.A.T.O. has 
asked for. It may be recalled that, as far back as 
1954, Field Marshal Montgomery, Deputy 
Commander of the Allied Forces in Europe, 
stated categorically in a number of interviews 
that nuclear weapons would be used on both sides 
in a future war. On the Western side they would 
compensate for the serious numerical inferiority 
of N.A.T.O.’s ground units, while the Eastern 
side, aware that atomic weapons would be used 
in retaliation to any large-scale attack, would be 
reluctant to forego the advantage of using them 
itself from the outset, since there would in any 
case be no hope of localizing the conflict. This 


reasoning led to the hypothesis “peace in Europe 
or nuclear war.” Once this argument is accepted, 
the military must draw from it the appropriate 
conclusions. 

In addition to the use of nuclear explosives, 
allowance must also be made for the progressive 
introduction of offensive guided missiles which, 
having “‘ballistic’’ speeds, will be impossible to 
intercept, at any rate in the foreseeable future. If 
the nuclear explosive is combined with a carrier 
of this kind, it is easy to see that any static target 
within the area covered by the margin of error of 
a missile with nuclear warhead stands a good 
chance of being destroyed. Service chiefs making 
plans for four or five years ahead must obviously 
take into consideration the evolution of arms 
techniques and recognize that any important 
static target within some six hundred miles of the 
Iron Curtain will tomorrow be extremely vulner- 
able. 

A strictly defensive coalition, faced with this 
new situation in which it becomes impossible to 
prevent the destruction of its cities, must deter a 
potential aggressor by the threat of reprisals, 
using equipment which can escape destruction, 
for example, through mobility or wide dispersion. 
In the aviation field these requirements condemn 
the cumbersome ground organization which was 
accepted during the pre-atomic age. They 
necessitate the use of short or vertical take-off and 
landing aircraft which, however, will not yet be 
operationally available during the four or five 
years under consideration. 

As long as piloted aircraft have to be employed, 
they must be able to operate from airfields 
sufficiently small to be constructed in large 
numbers so that the maximum possible dispersion 
can be attained. 

It may well be objected, however, that the 
aircraft which form this vital potential reprisal 
instrument and must be protected at all costs are 
those of Strategic Air Command, not the light 
strike fighters. If nuclear weapons should be 
used on both sides, what use would light tactical 
air units be? What part could be played by 
ground troops and support aircraft in a war so 
destructive that neither side could continue it for 
long? 

Interviewed by Robert Kleinan of U.S. News 
and World Report? at the time when the N.A.T.O. 


programme was being prepared, Field Marshal 


* January 29th, 1954. 


Sud-Aviation plans to enter the SE. 5000 Baroudeur ground attack aircraft in the N.A.T.O. contest, although it too 


has a SNECMA engine instead of an Orpheus. 
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viontgomery gave the following answers to 

these questions: 

The object (of Western defence in Europe) 
is to stop them before they can occupy the 
territory of the N.A.T.O. countries... 

If the Russians occupied the West (of 
Europe), the cradle of civilization, if all that 
disappeared, of what use is it to say that you have 
some remnants in Iceland or North Africa? 
Western civilization would cease to exist. We 
must fight for it... that is why we are here... 

We can of course hold a line (of resistance). 
A line made up of obstacles. In order to carry 
this line of obstacles an enemy would have to 
concentrate his forces. And if he concentrates, 
he forms a target for our nuclear weapons... 

These statements outline N.A.T.O.’s defensive 
strategy : namely, in the event of general aggression, 
to hold a line of obstacles covering the territories 
of member nations while nuclear sledge-hammer 
blows are being exchanged. This line would be 
held by ground forces supported by aircraft 
designed for the limited task of preventing the 
enemy from concentrating his forces too close to 
the defensive positions. The latter would be held 
by ground units that were sufficiently flexible and 
mobile to escape destruction. “I’m for mobility, 
absolute mobility,”’ said the Field Marshal. 

The mobility of ground forces on both sides 
has also been an important factor in determining 
the characteristics of the light ground attack air- 
craft. The latter’s targets would be small units 
which can be detected only from low altitude and 
at moderate speeds, not at high Mach numbers. 
The more mobile these units, the less easy it will 
be to combat them with missiles, and the greater 
will be the need for reconnaissance by piloted 
aircraft. This is a field in which it is difficult to 
picture man being replaced by a robot and where 
an experienced pilot will bé needed for a long time 
to come. 


Aerial guerilla warfare 


There remains another factor to be considered. 
The real effects of nuclear weapons in a combat 
are very difficult to imagine, despite the many 
tests carried out on both sides of the Iron 
Curtain. The more optimistic believe that 
destruction would be so great and chaos so general 
that it would be dangerous to assume that a 
centralized military organization, such as has 


Fiat G.91 (Orpheus engine; first flight: first prototype August 1956, second prototype July 1957). An experimental 
squadron commanded by General Maris recently ordered 27 of these aircraft. 


been customary in the past, could be maintained 
for long. The mechanical, radiological and 
psychological effects of these weapons might be 
such that a kind of guerilla warfare might well be 
introduced from the start. Only extreme decen- 
tralization would enable resistance to be con- 
tinued, even for a short time. As regards the air 
forces, this hypothesis calls for units sufficiently 
light and sufficiently independent of supplies 
from the rear that they could operate for a few 
days more or less in isolation, but in close liaison 
with the ground forces they are designed to cover. 

Can conventional aircraft, flying at 40,000 to 
50,000 ft. and at speeds in the neighbourhood of 
Mach 2, demanding runways 8,000 to 10,000 ft. 
in length, be employed under these conditions? 
What would be needed would be aircraft capable 
of utilization for both defensive and offensive 
missions in depth, against airfields, launching 
ramps, installations and lines of communication. 
They could be employed for destroying highly 
mobile, close-range targets only if they could take 
off from small fields. Compared with the mis- 
sions executed by high-performance aircraft, the 
task of the light ground attack aircraft is a minor 
one. New types recently revealed cover almost the 
whole of these two groups of missions, but, 
where funds permit, the simultaneous use of two 
categories of equipment is preferable from the 
operational, if not from the financial, point of 
view. 
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Such would appear to be—at any rate accord- 
ing to public statements by N.A.T.O.’s military 
chiefs—the reasoning behind the N.A.T.O. 
programme for a light strike fighter. The formula 
has other advantages. It permits the detection of 
targets sufficiently static to be attacked by the 
missile batteries. It provides a transition between 
the conventional aircraft requiring a long take- 
off runway and tomorrow’s short take-off 
models. It demands that every effort be made to 
reduce weight not only of aircraft but also of the 
units as a whole, and it enables the concept of 
mobility, so dear to the heart of Field Marshal 
Montgomery, to be put into practice. Finally, for 
Europe’s aircraft industry, it provides an oppor- 
tunity to reduce the assistance required from 
abroad, by manufacturing, perhaps under some 
mutual assistance scheme, at least some of the 
aircraft hitherto supplied by American manu- 
facturers. 

But let there be no mistake. The speed range 
specified by the N.A.T.O. programme reveals 
that the aim in view has not been to make these 
light aircraft into “maids of all work.” All that 
has been done is to slant the inevitable compromise 
between incompatible characteristics towards 
short take-off from rudimentary airfields and 
towards the requirements of low-altitude combat. 
The near future will show whether there is a 
place for such aircraft among the equipment 
which can be used during the coming five years. 


The runway length for conventional fighters, constantly increasing since 1945, will 
reach the 3,000 m (10,000 ft.) limit in 1960. On the other hand, the light-weight aircraft 
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Development of fighter gross weight during recent years. Two different trends can be Development of runway lengths for fighters 
clearly discerned: while the weight of the specialized fighter-bombers increases (the 
F-105 is said to exceed 17 to 18 tons), light-weight fighters, such as the Douglas A4D 
Skyhawk, Lockheed F-104, and the new developments in the strike fighter field have class will be content with runways of 800 m (2,625 ft.). 
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New York’s Airports Prepare for the Jet Age 


By James H. Winchester, New York 





1 evking forward to the opening jet age, the 
world’s greatest airport construction program, 
costing $ 90,000,000 this year alone, is now well 
underway by the Port of New York Authority at 
its four major airports in the New York City 
area—La Guardia and New York International 
in New York, and Newark and Teterboro in New 
Jersey. Last year, between them, they handled 
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New York International Airport. In the foreground the present terminal building. In the 
rear the International Arrival Building and Airline Wing Buildings now being erected. 


some 12,110,000 passengers, 323,128,400 pounds 
of air cargo and 92,796,700 pounds of air mail. 
To meet the demands of the future, however 
and surveys indicate that New York International 
alone will handle 13,000,000 passengers a year by 
1965, about 3,000,000 of them overseas travelers 
—vast construction projects are now underway 
at all four of these air terminals. 


Preview of the Terminal City at Idlewild, The long ‘‘fingers’’ around the central park will be replaced by circular air- 
line terminal buildings. 






















New York International (Idlewild) 


Largest project is a $ 120,000,000 terminal city 
at New York International Airport. Its 10 build- 
ings, when completed next year, will be capable 
of handling 140 four-engine aircraft at one time. 
An innovation in airport design, the development 
will comprise an eleven-city-block-long Inter- 
national Arrival Building with two adjacent Air- 
line Wing Buildings, seven individual airline 
terminal buildings, and roadways, taxiways, 
aprons and related facilities, all within a 655-acre 
central landscaped oval three-fourths as large as 
New York City’s Central Park. 


The International Arrival Building, with its air- 
line wings, was described in some detail in /nter- 
avia No. 6, 1955, so that all that need be added 
to the present account is an outline of more recent 
developments. 


The cornerstone was laid for the $ 27,000,000 
International Arrival and Wing Buildings on 
April 30th, 1956, the thirty-fifth anniversary of 
the Port of New York Authority, and the official 
opening was originally planned for mid-1957. 
However, construction strikes and other building 
delays have set this date back, probably until 
early in 1958. 
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At present ten aircraft hangars are in operation 
New York International Airport, but plans 

ill for the completion of three additional hangars 
by early 1958 at a total cost of $ 30,000,000 to 
5 45,000,000. These thirteen hangars will accom- 
modate 65 four-engine airliners. 

To improve the airport’s lighting system, 1,129 
columnar taxiway marker lights will be installed. 
Developed by La Guardia Airport Manager 
Edward Ingraham, in conjunction with Port 
Authority engineers, these fluorescent lamps con- 
sume only half the power needed by conventional 
lights and have a life almost nine times that of the 
incandescent lamps in general use at most of the 
world’s airports. In comparison to the points 
of light produced by incandescent bulbs, their 
vertical columns of blue light will provide more 
accurate guidance for fast-moving aircraft. 


Airline Wings 


Apart from its size the International Arrival 
Building presents no basically new features com- 
pared with conventional airport terminals. What 
is revolutionary, however, is the project for 
individual passenger and cargo handling centers 
for the various airlines, which are designed to 
enable the passenger to reach his aircraft without 
fatiguing “route marches” and without exposure 
to the elements. 

Leases for individual sites in the development 
have already been taken by American Airlines, 
Pan American World Airways, Eastern Airlines, 
United Airlines, Trans World Airlines and North- 
west Airlines. 

American Airlines, for example, will build a 
modern passenger terminal capable of handling 
This will be 
located on an 18-acre site leased at an annual 
rental of $ 62,000. 

Next largest site is Pan American’s 17 acres at 
an annual rental of $ 59,000. Here P.A.A. will 
construct a revolutionary new air terminal at an 
estimated cost of approx. $ 8,000,000. Designed 
to handle a fully-loaded 160-passenger airliner 
every fifteen minutes, the terminal will be com- 
pleted in late 1958. It features two major new 
developments in passenger services—a cantilever 


twelve aircraft simultaneously. 


Model of the central terminal building at Idlewild. 





roof extending out over the aircraft to protect 
boarding passengers from the weather, and a 
streamlined design to speed passengers through 
the terminal to their planes without the usual 
walks and stair climbing. 


“Regardless of the amount of the fare’’, reports 
Harold E. Gray, Executive Vice President of 
P.A.A.’s Atlantic Division, “the air traveler has 
had to walk to and from his plane through 
puddles of water in bad weather. His only pro- 
tection has been a raincoat and umbrella. Ter- 
minals almost always seem to be built on the edge 
of the aircraft operating area. Sheepruns, like 
long fingers, extend out to the airplanes. Passen- 
gers have to walk long distances first to check 
their baggage and then to board their planes. A 
delay at the departure gate almost always means 
standing in line.” 

P.A.A.’s two-pronged solution of how to elimi- 
nate major inconveniences of passenger ter- 
minals consists of broadening the finger leading 
out to the aircraft, so that it becomes the ter- 
minal itself, and the aircraft can be parked around 
it (passengers can then depart directly from com- 
fortable lounges); and placing over the terminal 
building a roof with giant eaves to extend out 
over the parked planes, permitting passengers, 
luggage, cargo and mail to be loaded and un- 
loaded under cover. The cantilever roof feature 
incorporates and improves on the “roofed-over” 
aspect of the terminal at Tempelhof Airport, 
Berlin, which was built in the early thirties. The 
Pan American Airways Terminal was designed 
by Tippetts, Abbett, McCarthy & Stratton, a 
New York architectural and engineering firm. 
The three-storey terminal, which is expected to 
set a pattern for other airline terminals at the air- 
port, will have these main features: 


Passengers will be brought by taxi, car or air- 
port bus to the second* floor of the terminal, 
where all major passenger facilities will be con- 
centrated. The usual entrance door will be re- 
placed by a 100-foot wide “‘curtain of air’, whose 
temperature will be retained at the same degree 


as the interior of the building. This system has the 


* ij. e. first floor in Europe. 


New hangar at New York International Airport. 
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The international hotel planned for Idlewild is initially 
to have only 320 rooms, but these are designed to the 
latest standards of modern comfort. 


advantage that passengers carrying hand luggage 
no longer need to push through heavy doors. 

Aircraft will be boarded from the second floor 
by an elevated passageway directly to cabin level, 
thus eliminating stairs. 

The main waiting lounge will have over 500 
lounge seats, compared with the present 358 
available for all airlines at La Guardia Airport, 
and will be completely glass enclosed to permit a 
view of the entire airport. 


Jet age comfort and speedy handling 
of formalities 

The extent to which this terminal city will be 
“self-sustaining” is illustrated by the fact that the 
Port Authority is constructing a $ 6,000,000 cen- 
tral heating and refrigeration plant to provide 
heat and chilled water for air conditioning for the 
International Arrival and Airline Wing Buildings, 
the individual airline terminals and the existing 
Port Authority Operations Building. The globular 
fuel oil storage tank will be 41 feet in diameter and 
will have a capacity of 220,000 gallons. 

Roadways, taxiways, utility installations and 
landscaping projects will cost $ 15,000,000. Con- 
struction is already underway on these new high- 
ways, which will provide a minimum of two 
twelve-foot lanes of traffic in each direction. In 
addition, five miles of taxiway, costing $ 2,649,000, 
are being constructed to complete the airport’s 
present system. 

When construction of Terminal City is com- 
plete, New York International Airport is expected 
to be one of New York’s major attractions for 
visitors. The highlight will be a 220-acre Inter- 
national Park in the center of the terminal area. 
With its fountains, pools, almost 16,000 trees and 
shrubs and flowers of 34 varieties, the park will 
rival in beauty and size any to be found in the 
United States. Nine pools will be built, four of 
which will have fountains circulating 2,400 gal- 
lons of water per minute. 

A new lighting system has been developed 
which will illumine Terminal City with daylight 
intensity at night. It consists of clusters of spe- 
cially-designed quartz mercury-vapour lamps 
mounted on 75-foot light towers spaced 320 feet 
apart. 

A similar standard of comfort will, needless to 
say, be offered at the new 320-room hotel under 
construction, less than a mile from the landing 











New York’s La Guardia Airport. The pool in the foreground will be filled in to provide additional parking space for 
automobiles. 


strips. All windows of the building will be framed 
in aluminium with two panes of glass separated 
by a vacuum to damp the sound of jet airliners. 
This double-glazing process is similar to the one 
used in sound-proofing radio and television 
studios... To handle the 10,000 animals shipped 
through New York International each year, the 
American Society for the Prevention of Cruelty 
to Animals is constructing a unique $ 180,000 
animal shelter and veterinary facility in the cargo 


center area. 
* 


A new system for customs clearance just placed 
in operation at Idlewild replaces all the traditional 
facilities and customs clearance methods that 
have irritated and confused travelers for years, 
and will, it is estimated, cut customs time in half. 
Previously, passengers proceeded through public 
health and immigration to the customs area, 
where they waited under signs bearing their 
initials for their luggage to be distributed along 
the counters. Inspectors were given customs de- 
clarations by a central distributing desk and then 
sought out the person they were to clear. Even 


Newark, New York’s domestic airport. 


after this, once the baggage was examined, the 
passenger had to seek a porter, then wait to have 
his customs stamps reexamined before leaving the 
area. 

Under the new “supermarket” conception 
passengers enter the customs hall under a sign 
welcoming them in five languages and directing 
them to a self-service baggage area. United 
States and foreign flag airlines spent between 
$ 350,000 and $ 400,000 to alter the interior 
design of the new Idlewild customs hall to accom- 
modate these facilities. 


When a passenger has secured all his luggage, 
he proceeds to one of the supermarket counters 
for inspection, where he places his luggage upon 
a conveyor belt, which an inspector stops or starts 
with a foot pedal. If duty has to be paid, it is 
collected at this point, eliminating the present 
method whereby the passenger has to go to a 
separate office. Once past this check-out counter, 
the passenger is free. Seventy-two counters are 
installed, and when all are manned it will be 
possible to clear 20,000 persons in twenty-four 
























hours. For the present, with no increase in man- 
power, clearance is expected to be speeded by 
fifty percent. 


La Guardia 


Slated to get underway immediately is a re- 
development program for La Guardia Airport 
used by American Airlines, Capital Airlines, 
Eastern Airlines, Northeast Airlines, Trans World 
Airlines and United Airlines—estimated to cost 
at least $ 32,000,000. 

These improvements will provide new facilities 
for the seven million passengers who are expected 
to use La Guardia Airport by 1965. The work 
will be carried out in a series of planned stages 
to assure uninterrupted service at the airport, the 
second busiest in the world. During the first 
stages, scheduled for completion by 1960, a new 
Wing Building will be erected on either side of the 
existing terminal facility. A new central building, 
to cost $ 15,300,000 and to be more than three 
times as large as the total area of the existing 
passenger facilities, will be built in the final stage. 
To ensure the smooth flow of traffic, arriving 
passengers will be handled on the ground floor 
of the new building, and departing passengers on 
the floor above. A further reduction in passenger 
traffic congestion will be achieved by allotting 
each airline self-contained space extending from 
the street entrance to the field side of the building. 
Four two-storey arcades will provide thirty-six 
gate positions capable of handling four-engine 
aircraft. Public parking facilities will be in- 
creased by about fifty percent, and the roadway 
system will be redesigned and rebuilt. 

To provide interim quarters until the new Port 
Authority program is completed, American Air- 
lines has just announced completion of a quarter- 
million dollar renovation of its own passenger 
facilities. A self-claim baggage system, similar to 
that operated by American Airlines at Idlewild, 
has been installed to provide fast baggage move- 
ment, and the extended facilities also include an 
elevated ramp control tower similar to one 
earlier installed by A.A. at Chicago’s Midway 
Airport. 


Teterboro and Newark 


Plans for the two domestic airports are much 
more modest. At Teterboro the Port of New York 
Authority is constructing a 125 ft. 130 ft. 
hangar at a cost of $ 300,000, which it plans to 
lease to Teterboro School of Aeronautics, Inc. 
At Newark three improvement projects costing 
nearly $ 5,000,000 are underway. Largest of these 
is a $ 3,000,000 hangar for United Airlines, a 
million dollar-plus control tower and a $ 400,000 
industrial building which will be used by the 
Cummins Diesel Company. 


* 


Such are in broad outlines the expansion plans 
prepared by the Port of New York Authority. 
The present review has been limited to the pro- 
gram for the airport buildings, and discussion of 
the technical installations (runways etc). has been 
left to a later article. 
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No Jet Age without 
International Cooperation 


By Sir William P. Hildred, C.B., O.B.E.., 
Director General, 


International Air Transport Association 


A novelist once told me that in all of the world’s literature there 
are only a relatively few basic plots, which have been working overtime 
ever since the first storyteller squatted in the mouth of a cave and 
grunted his tales to an admiring Neolithic audience. 

By the same token, no man can have more than a few really new 
opinions in a relatively short space of time—a point which puts me 
in a somewhat difficult position when it comes to writing a ““message”’ 
for this special number of /nteravia. 

lo stay within its framework, I must discuss either I. A.T.A. itself 
or the problems of the industry, if indeed the two can be separated. 

As far as 1.A.T.A. is concerned, I can hardly add anything to 
what was said on the subject in the June number of this magazine by 
M. Deswarte, who as General Manager of Sabena can speak with 
authority and a good perspective. He said: *‘The 1.A.T.A. airlines 
provide a foretaste, on both the material and intellectual level, of a 
world at last unified”, and “‘we have had the good fortune of taking a 
step which the rest of humanity will have to follow—or perish.” 
There is little that one could add to that. 

Again, /nteravia gave cordial reception only a few months ago to 
many of my views on the problems which face air transport; and any 
new thoughts I have had since should in all propriety be reserved for 
the report | must render to my own principals in the Annual General 
Meeting of I.A.T.A. at Madrid shortly after this appears. 

One cannot even say that the problems are new. They are, by and 
large, the same which we discussed in I. A.T.A. last year and the year 
before that. They arise because we have for some time been on the 
verge of a technological revolution which comes closer with every 
passing month. We can register, with a little satisfaction, that we come 
closer to their solutions month by month, but since these solutions 
can never be quick and will probably never be final, we shall still be 
discussing them in one way or another next year and again in 1959 
and beyond. 

| believe, however, that there is something constructive—if not 
entirely new—which can be said here about the spirit in which we 
must seek these solutions. All of them require hard study, freedom 
lrom prejudice and fixed ideas, cooperation, forbearance and practical 
consultation on the widest possible basis. 

| believe that international civil aviation is well prepared to meet 
the challenge of this revolution. Seldom has there been so much 


advance realization and understanding of impending technological 
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change. Certainly, no human endeavour has ever entered a similar 
period of stress with as highly developed a machinery of international 
consultation and action as civil aviation possesses in the International 
Civil Aviation Organization and in I.A.T.A. 

But, we must remember that both these organizations derive any 
strength they may possess from the fact that they consist of many 
individual states and airlines, working together in a common purpose. 
The next few years will put that common purpose under stress. There 
will come times when one party or another will be tempted by exaspera- 
tion to go its own way. 

This temptation is a possible threat to the full realization of the 
benefits of the jet revolution for transporters and public alike. I believe, 
however, that it will be steadfastly resisted by both airlines and govern- 
ments. It needs only a quick second thought to realize that in this 
interdependent world, the rewards of succumbing to this temptation 
will only be transient and the harm very great and long-lasting. 

To get the best out of new speeds and facilities requires the closest 
cooperation between states, operators, manufacturers and other 
technicians. We have the machinery for it, and we have enough ex- 
perience to know that if we use it properly we shall be all right. But 
if we sit down to fight each other, we shall not gather any blessings 
and we shall have earned the blame which our shareholders, our con- 
stituents and our own consciences will inevitably cast upon us. 


The Role of the Traffic 
Conferences 


By John Brancker, Traffic Director, 





International Air Transport Association 


On September 24th the Member airlines of 1.A.T.A. will meet in 
Miami for the annual Composite Traffic Conference. In common with 
every other Conference, it will be announced as the most important, 
the most difficult and the most critical ever held. At the end of about 
three weeks some two hundred individuals will go home again, 
exhausted after discussions and negotiations lasting twelve or more 
hours a day—to receive at the hands of their friends and colleagues, 
amiable congratulations on having had a nice holiday in Florida! 
No one will be entirely satisfied with the results; everyone will dread 
the prospect of a similar conference in a year’s time; but agreement 
will have been reached on all major matters, and the collective efforts 
of the airlines will have carried the industry forward another year in 
its course of steady progress. No one will, of course, be certain that 
the agreements reached will satisfy all the Governments concerned 
but the airlines will have done their constructive best. 

And what will be discussed ? To list the items would take more space 
than the whole of this article, but the whole subject matter can be 
made to look deceptively simple by saying “‘Fares and rates and related 
regulations’. Under this little heading there are merely some thirty 
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thousand fares and about the same number of cargo rates, of which 
the annual cash value is more than three billion dollars; there are 
nearly three hundred separate resolutions governing the application 
of these fares and rates, and covering a multitude of other subjects 
ranging from reservations procedures to the handling of cargo. Some 
may seem relatively petty, but each in its own way contributes to the 
smooth movement of traffic from one end of the world to the other. 
Air transport is probably the only form of transport which needs this 
degree of coordination, and it needs it because it is so essentially 
worldwide in character. 

But, of course, the public interest lies primarily in the level of the 
fares, and this is only natural. Will I be able to visit my relatives in 
Australia? Can I afford a holiday in Greece? How much will it cost 
to visit the Company’s offices in South America? Can I take my family 
with me on my next business trip? Where can I send my children to 
school? Yes, they are important questions, and the airlines are vitally 
interested in finding satisfactory answers; this is natural—their revenue 
comes from the public and it is the public which they must serve. 

Trying to forecast the order in which horses will arrive at the end 
of a race has proved the undoing of many people (although some 
respectable fortunes have been made by doing the same thing success- 
fully with stocks and shares), and it would be folly to try to predict 
the results of the Conference. One point, however, is quite clear, and 
that is that the carriers will give the public the lowest fares which they 
can afford. This fact is fully borne out by the past history of the indus- 
try, where the profits have remained small against tremendous 
expansion. 

There is, indeed, one major development which has already attracted 
a lot of public attention and which will have to be settled at Miami, 
and that is the proposal to introduce special low fare services across 
the North Atlantic. This was accepted on principle at the last Compo- 
site Conference in Cannes, and has been under almost continuous 
study ever since to decide the best way in which it can be implemented. 
In a way, the handling of this proposal illustrates well the manner in 
which Conference machinery works. After the Cannes Conference 
there was a pause to let each carrier concerned examine this proposal 
in his own office and to see how it would affect his own services. There 
was then a short meeting, early in 1957, of the senior representatives 
of the interested carriers; the meeting was held in London and the 
object was to permit a frank exchange of views and to discuss any 
obvious difficulties which had been found. This was followed by a 
meeting of technical experts, in April in New York, to examine the 
feasibility of the seating layout which would be required to make the 








Programme of the 13th I.A.T.A. Annual 
General Meeting 

MADRID, SEPTEMBER 9TH 13TH 
P. Hildred on the state of the world air 


transport system.— Monday evening: re- 
ception for the delegates organized by 


More than 250 delegates of the 79 
I.A.T.A. member airlines from approxi- 
mately 50 countries are expected to attend 


the opening session of the 13th Annual General Dias de Lecea, Spanish Air 

General Meeting in the Instituto Nacional Minister. 

de Prevision, Madrid, on September 9th. : : 
September 9th — 13th: closed sessions for 


This is not the first time that representa- 
tives of the world’s airlines have met in the 
Spanish capital. Before World War II the 
predecessor of today’s I.A.T.A. held its 
1935 Annual General Meeting in Madrid. 
Hosts at the 1957 Meeting are the Spanish 
airlines Iberia and Aviacion y Comercio 
(Aviaco). In accordance with tradition, a 
Spaniard — Dr. T. D. Pérez de Alba, Presi- 
dent of Iberia—takes over as I.A.T.A. 
President for 1957-58. The following is a 
summary of the programme for the Madrid 
meeting: 


Monday, September 9th, 1957: opening 
session in the Instituto Nacional de Previ- 
sion. Addresses of welcome by representa- 
tives of the Spanish Government and the 
City of Madrid. Dr. Tomas Delgado Pérez 
de Alba takes over the I.A.T.A. presidency 
for 1957-58 from B.E.A. Chairman Lord 
Douglas of Kirtleside. Annual report by 
I.A.T.A. Director-General Sir William 


the I.A.T.A. Standing Committees — Exe- 
cutive, Financial, Legal, Technical and 
Traffic Advisory —at the Gaylord Hotel. 
Major topics at these sessions: the pro- 
blems of forthcoming jet traffic; the pro- 
posed introduction of new low-fare ser- 
vices on important world routes; the 
effects on the airline economy of rising 
costs of operation. 


September 13th—closing session: pre- 
sentation of the meeting's formal resolu- 
tions for final consideration and voting. 
Selection of the meeting place for 1958 
and designation of the I.A.T.A. President 
for 1958-1959 (to take office at the 1958 
Annual General Meeting). 

The Madrid Annual General Meeting 
is being organized by A. Laurence Young, 
1.A.T.A. Secretary, Juan B. Viniegra, 
Iberia Secretary General, and S. Ralph 
Cohen, I.A.T.A. Public Relations Officer. 
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project an economic possibility. Further consideration, from a strictly 
economic point of view, was given to the idea by the Cost Committee, 
which met in May, and immediately afterwards the scheme was exa- 
mined by a group of tariff experts at the Fares, Rates and Charges 
Sub-Committee to see how a new low fare could be fitted into the 
world fare pattern. It must be remembered that the airlines do not 
live in “‘pockets”, and new fares of this kind must be applicable on 
through journeys without causing the disruption of the rest of the fare 
structure. The preparatory work has now been done, and final agree- 
ment must be reached at the Miami Conference. 


Other subjects are handled in the same way. Small groups of indus- 
trious experts have been working out proposals to make reservation 
procedures quicker and cheaper, to reduce the loss of revenue and 
inconvenience caused to other passengers by “‘no-shows’’, to simplify 
currency exchange transactions, to improve handling and documenta- 
tion, to clarify the rules governing special charters, and many other 
similar matters—each a single facet of a complicated whole. 

These projects come before the Conference, and after discussion 
are either adopted by unanimous vote or sent back for further exami- 
nation or perhaps modification. 

Any drama—if it exists—is the drama of persistent progress. It is 
the drama of international cooperation working at a practical level. 
It is world geography and commerce compressed into a single room 
a room in which matters such as commodity rates for cargo in the Far 
East, and de luxe fares on the North Atlantic, are discussed and 
settled with equal patience and understanding. But under this practical 
and matter-of-fact surface there is an immensely powerful desire to 
do better—to expand the market and to serve more people. While 
carriers compete with each other very much more vigorously than 
some outside critics may imagine, they do not waste their energy in 
polemics between themselves it goes into the processes of finding 
new ways of enlarging the industry and giving the customer more and 
better service for his money. The arguments do not concern the real 
objective, but only how to reach it. 


But, when the Conference is over, there is still one bridge to be 
crossed, that of Government approvals— perhaps it would be more 
correct to say a whole series of bridges, because indeed each Govern- 
ment has equal rights in this respect. While no carrier may be’complete- 
ly satisfied with a compromise agreement reached at the Conference, 
they are all likely to be very much of one mind as far as Government 
intervention is concerned. No one wishes in any way to abrogate the 
sovereign powers of any Government, but the real question is whether 
or not the disapproval or conditioning by a Government of an agree- 
ment reached by the carriers in Conference is wise or effective. 


This may well raise the question of whether Conference machinery 
of any kind is really desirable. Certain critics maintain that it should 
be abandoned—but show a natural reluctance to suggest any alter- 
native. The fact remains that there is no other process which is likely 
to produce the right results. Without it there would either be chaos 
or stagnation. 


The very process of suggestion, discussion, negotiation and final 
agreement—tedious though it may be at certain times—is likely to 
produce better over-all results than any other kind of machinery. And 
this must be done between airlines. 


It is the carriers who know the real costs of operation and have 
practical experience of it; it is the carriers who are in touch with the 
public and know their wishes—and get their complaints; it is the 
carriers who have provided the drive and the initiative which have 
brought the industry such a prodigious distance in such a short time. 
Above all, it is the carriers who have a tremendous stake in the future 

some three billion dollars in jet equipment alone. 


Let the public have the ultimate safeguard of Government approval, 
but neither the armchair critic, nor the earnest but uninformed 
Government official is likely to provide a better solution. It would, in 
practice, be a great pity to stop this progress, or even to impede it, 
by any attempt to enforce on the world a single transport philosophy, 
which, born and bred in a back room, would not only fail in practice, 
but would also be ineffective because unacceptable to other countries. 


During relatively short but vivid lives the airlines have done well 
by the public. Let them continue to do so. 
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AVRO CF-100 NIGHTFIGHTERS AT WORK 


SERVICED AND ARMED 


| =d O} b=} =D) TAKE-OFF 


ON DUSK TO DAWN PATROLS 


The Royal Canadian Air Force nightfighter crews who fly these 
powerful CF-100’s know that they guide one of freedom’s most 
efficient weapons in the defence of North America and Western Europe. 
& 
Four RCAF squadrons of CF-100’s have been assigned 
to NATO to meet its specific nightfighter requirements. 
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MALTON, CANADA MEMBER: A. V. ROE CANADA LIMITED & 
THE HAWKER SIDDELEY GROUP 
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PILLARS OF WORLD AIR TRANSPORT 


A “Who's Who’? of the International Air I'ransport Association 














































































































(as at July 1st, 1957) 
CAPITAL AIR FLEET R: Nitlenes 
or MANAGEMENT PRINCIPAL ROUTES (unduplicated) 
OWNERSHIP Avail..blz On Order E: Employees 
EUROPE 
AER LINGUS TEORANTA, 58, O'Connell Street, Dublin, Ireland. 
Authorized: P. Lynch, Chairman 1 Viscount &0) 2 Viscount 800 Dublin to 9 points in Europe, R: 5,656 
£5,000,000 J. F. Dempsey, General Manager 4 Viscount 700 5 Fokker F.27 Friendship 10 points in Britain, and E: 1,828 
Issued: Capt. J. C. Kelly-Rogers, Deputy General Manager 13 DC-3 Dublin to Shannon 
£952,000 
AIR FRANCE, Compagnie Nationale Air France, 2, rue Marbeuf, Paris 8°. 
Fr. frs. Max Hymans, Chairman 23 Lockheed L 1049E and G 10 Lockheed L 1649A Paris to 36 points in Europe, R: 175,000 
10,000,000,000 Louis Lesieux, Directeur-General 17 Leckheed L 749 17 Boeing 707-328 150 points in Africa, 22 E: 18,700 
René Briend, Hon. Dir.-General 22 Douglas DC-4 12 SE.210 Caravelle (plus 12 on points in the Americas, 13 
Maurice Lemoine, Dep. Dir.-Gen., 39 Douglas DC-3 option) points in Asia 
Secretary-General 11 Vickers Viscount 
Raymond Dupré, Dep. Dir.-General (Engineering) 12 Bréguet Provence 
Robert Montarnal, Dep. Dir.-General 
(Economic Affairs) 
Michel Henry de Villeneuve, Commercial Director 
*AIRWORK LIMITED, Airwork House, 35, Piccadilly, London W.1. 
Private M. D. N. Wyatt, Chairman and Man. Dir. 2 Vickers Viscount - To points in East, West and R: 800 
W. K. Davison, General Manager (Transair Limited) Central Africa, the Far East E: 1,250 
G. E. Ford, Operations Manager 5 H.P. Hermes and Western Europe 
K. R. Sangster, Traffic Manager 7 Viking 
12 Douglas Dakota (Transair) 
ALITALIA, AEROLINEE ITALIANE INTERNAZIONALI, 20, Via L. Bissolati, Rome. 
Lire 4,500,000,000 Count Dr. Nicolo Carandini, Chairman » Douglas DC-6B 6 Douglas DC-7C Domestic; points in Europe; R: 29,20 
Negotiating merger Lord Douglas of Kirtleside, Vice Chairman 6 Convair 440 Near East; South America; E: 1,12 
with L.A.I. Dr. Ing. Bruno Velani, Director-General South, North, Central and 
East Africa. 
AVIACO, AVIACION Y COMERCIO, S.A., Aduana 33, Madrid. 
Authorized: José Pazo Montes, Chairman and Director-General 8 de Havilland Heron — Mainly domestic; points in R 9,200 
Ptas. 100,000,000 José Inchausti Balseiro, Administration Director 5 Bristol 170 North Africa and France E 675 
Issued: Emilio O’Connor Valdivielso, Director of Traffic 8 SO.161 Languedoc 
Ptas. 100,000,000 
B.E.A., BRITISH EUROPEAN AIRWAYS, Keyline House, South Ruislip, Middlesex. 
Issued : Marshal of the Royal Air Force Lord Douglas of 25 V. 701 Viscount 24 V.802 Viscount International, to 52 points in R: 29,898 
£16,000,000 Kirtleside, Chairman 16 D.H. Elizabethan 14 V.806 Viscount Europe and Near East; do- E: 10,374 
Sir John Keeling, Deputy Chairman 38 Douglas DC-3 20 V.951 Vanguard mestic, to 22 points 
Anthony H. Milward, Chief Executive 8 Douglas DC-3 (freighter) 
3 D.H. 89A Rapide 3 
3 D.H. 114 Heron IB 
6 Helicopters 
B.O.A.C., BRITISH OVERSEAS AIRWAYS CORPORATION, London Airport, Hounslow, Middlesex. 
£46,748,354 Gerard d’Erlanger, Chairman 15 Lockheed 749A 22 Bristol Britannia To 5 points in Europe; 10 in R: 68,142 
Sir George Cribbett, Deputy Chairman 16 Boeing Stratocruiser 19 Comet IV Africa; 8 in North America; E: 18,955 
Basil Smallpeice, Managing Director 19 Canadair Argonaut 35 Vickers V.C.10 5 in Central America and the 
Major J. R. McCrindle, Adviser, 11 Bristol Britannia Caribbean; 21 in Asia; 2 in 
International Affairs 10 Douglas DC-7C Australasia 
Keith Granville, Commercial Director 
C.S.A., CESKOSLOVENSKE AEROLINIE, 8 Namesti Republiky, Prague and Prague-Ruzyne Airport. 
State Josef Prochazka, Director General Ilyushin 11-12 Tu-104 Paris, Copenhagen, Helsinki, R: 5,900 
Alois Palichleb, Dep. Dir. Gen. Douglas DC-3 Stockholm, Zurich, Brussels; E: n.a. 
(Traffic and Operations) Ilyushin I1-14 points in Eastern Europe, 
Jaroslev Kvacek, Dep. Dir. Gen. (Chief Engineer) including Moscow 
DEUTSCHE LUFTHANSA AKTIENGESELLSCHAFT, Claudiusstrasse 1, Cologne. 
DM. 120,000,000 Hans M. Bongers, Commercial Director 8 Lockheed L-1049G 4 Lockheed 1649-A Points in Europe; New York, R: 35,800 
Gerhard Holtje, Technical Director 4 Convair 340 9 Vickers Viscount Chicago, Buenos Aires, Te- E: % 
Friedrich Carl Hollmann, Traffic Manager 2 Convair 440 3 Convair 440 heran; domestic 
Dipl.-Ing. Hans Siissenguth, Technical Manager 3 DC3 4 Boeing 707 
EAGLE AIRWAYS OF BRITAIN (EAGLE AIRWAYS LIMITED), Marble Arch House Air Terminal, 40 Edgware Road, London W.2. 
Private H. Bamberg, Chairman and Managing Director 18 Vickers Viking 5 Vickers Viscount London to seven points in Eu- R: 10,000 
J. H. Sauvage, D.S.O., D.F.C., Operations Manager rope; Manchester to four E: 501 
points in Europe 
FINNAIR, AERO O/Y, 9B Mannerheimintie, Helsinki. 
Fin. Mk. Lt.-General Leonard Grandell, President 5 Convair 440 | 1 Convair 440 Domestic; Europe, including R: 10,685 
60,000,000 Rertel Aulin, Vice-President (Technical) 10 Douglas DC-3 Moscow E: 1,100 
FLUGFELAG ISLANDS, H.F. (ICELANDAIR), Reykjavik Airport, P.O. Box 955, Reykjavik. 
Kr. 3,568,500 G. Vilhjalmsson, Chairman 2 Vickers Viscount — Reykjavik to U.K., Scandina- R: 8,370 
O. O. Johnson, General Manager 1 Douglas DC-4 via and Germany; domestic E: 230 
S. K. Matthiasson, Traffic Manager (Int.) 3 Douglas DC-3 
3 others 
H.C.A., HUNTING-CLAN AIR TRANSPORT LIMITED, London Airport, Hounslow, Middlesex. 
Hunting-Clan M. H. Curtis, Managing Director 3 Vickers Viscount 2 Bristol Britannia 310 To East, West and Central R: 22,000 
Air Holdings Captain L. B. Greensted, Technical Director 9 Vickers Viking 2 Douglas DC 6A Africa; points in Europe; E: 408 
Ltd. D. J. Platt, Commercial Manager 5 Douglas DC-3 Gibraltar; domestic 
3 Avro York 
IBERIA, C.M.A., LINEAS AEREAS ESPANOLAS, Avenida America No. 2, Madrid. 
Ptas Tomas Delgado, President 5 Lockheed 1049E/G — To New York; points in Latin R: 41,400 
90,000,000 Cesar Gomez Lucia, General Manager 5 Convair 440 America; Africa; Europe; E: 2,667 
J. M. Ansaldo, Operations Manager 23 Douglas DC-3/DC-4 domestic 
Juan B. Viniegra, Secretary General 4 Bristol 
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J.A.T.—JUGOSLOVENSKI AEROTRANSPORT (YUGOSLAV AIR LINES), Bircéaninova 1/III, Belgrade. 








































































































Din. Milan Simovic, Director General 13 Douglas DC-3 — To eight countries in Europe; R: 8,12 
3,781,500,000 Aleksander Badanjak, Commercial Director 2 Convair 340/440 Turkey and Egypt; domestic E: 90 
Vojislav Rakic, Operations Director 6 Il-14 
K.L.M.—ROYAL DUTCH AIRLINES (Koninklijke Luchtvaart Maatschappij N.V.), 1 Plesmanweg, The Hague. 
Fl. 147,954,000 1. A. Aler, President 9 Vickers Viscount 8 Douglas DC-8 European; Far East and Aus- R: 156,000 
M. J. van der Ploeg, Deputy President (Traffic) 21 Convair 240/340 12 Lockheed Electra tralia; U.S.A., Canada and E: 16,120 
Ir. F. Besangon, Exec. Vice-President (Production) 18 Lockheed L-1049E/G 2 Fokker F.27 Friendship Mexico; South America; 
Dr. L. H. Slotemaker, Exec. Vice-President 10 Lockheed L-749A Dutch West Indies; South 
(Air Policy) 10 Douglas DC-7C Africa 
Dr. J. v. d. Wiel, Exec. Vice-President 14 Douglas DC-6/A/B 
(Secretary General) 21 Douglas DC-3/DC-4 
L.A.I., LINEE AEREE ITALIANE S.p.A., 5, Via S. Nicolo da Tolentino, Rome. 
Lire 5,500,000,000 Gen. Aldo Urbani, President 4 Viscount 6 Viscount Connects 21 major Italian R: 24,300 
Negotiating merger Dott. Franco Palma, Vice President 2 Douglas DC-6B 4 Lockheed 1649A towns to points in Europe, E: 1,400 
with Alitalia Com. te Aldo Tait, Operations Manager 3 Douglas DC-6 Near East, North Africa, 
Ing. Piero Venturini, Technical Manager 12 Douglas DC-3 North America 
LOT, POLSKIE LINIE LOTNICZE (Lignes Aériennes Polonaises “ Lot”), 39, Hoza, Warsaw. 
State Ing. Andrzej Skala, General Manager Ilyushin I1-14 11-14P Warsaw to 15 points in West- R: 8,100 
Ing. W. Leja, Technical Manager Ilyushin 11-12 ern and Eastern Europe; E: n.a. 
Augustyn Wojnowski, Commercial Manager Li-2 domestic 
Marian Grabowski, Operations Director Douglas DC-3 
OLYMPIC AIRWAYS, 12 Merlin Street, Athens.’ 
Onassis Shipping N. Averoff, Chairman and Chief Executive 2 Douglas DC-6B 4 Douglas DC-6B Middle East, Italy, France, R: 6,300 
Interests N. Voyatzis, Vice Chairman 1 Douglas DC-4 2 Douglas DC-8 U.K., Turkey; domestic E: 850 
14 Douglas DC-3 
1 Fairchild Forwarder 
SABENA, SOCIETE ANONYME BELGE D’EXPLOITATION DE LA NAVIGATION AERIENNE, 35, rue Cardinal-Mercier, Brussels. 
Fr. b. 500,000,000 Gilbert Périer, Chairman 6 Douglas DC-7C 4 Douglas DC-7C Points in Europe and Mediter- R: 93,000 
Gaston Claeys, Managing Director 13 Douglas DC-6/A/B 5 Boeing 707 ranean, North Atlantic; Bel- E: 7,750 
Willem Deswarte, General Manager 9 Douglas DC-4 5 Cessna 310 gian Congo and South Afri- 
René Golstein, Secretary-General 28 Douglas DC-3 ca; domestic in Belgian 
Félicien Pirson, Technical Manager 15 Convair 240/440 Congo 
Anselme Vernieuwe, Operations Manager 8 Sikorsky S-58 
16 others 
S.A.S., SCANDINAVIAN AIRLINES SYSTEM, Stockholm 40. 
Swed. Kr. Henning Throne-Holst, President 8 Douglas DC-7C 6 Douglas DC-7C Points in Europe, North At- R: 119,840 
157,500,000 Sven Ostling, Executive Vice-President 26 Douglas DC-6/DC-6B 7 Douglas DC-8 lantic, South Atlantic, Polar E: 10,000 
Viggo J. Rasmussen, Executive Vice-President 10 Douglas DC-3 Routes Europe-Greenland- 
Thore Boye, Executive Vice-President 16 Convair 440 U.S. West Coast and Euro- 
Nils Langhelle, Executive Vice President 7 SAAB Scandia pe-Alaska-Japan; Middle, 
Near and Far East 
SKYWAYS LIMITED, 7 Berkeley Street, London, W.1. 
£315,000 E. Rylands, Managing Director 9 Hermes _ Britain to three points in Fran- R: 3,297 
C. F. Dickson, Commercial Director 12 York ce; Britain to Cyprus E: 1,100 
4 Douglas DC-3 
SWISSAIR, SOCIETE ANONYME SUISSE POUR LA NAVIGATION AERIENNE, Hirschengraben 84, Zurich. 
Schw. Fr. Dr. Rudolf V. Heberlein, Chairman 4 Douglas DC-7C 3 Douglas DC-8 Points in Europe, North and R: 45,900 
42,000,000 Dr. Walter Berchtold, Managing Director 6 Douglas DC-6B South America, Near and E: 4,300 
Eugen Groh, Director of Finance 3 Douglas DC-4 Far East 
Lucien Leo Ambord, Director of Traffic and Sales 11 Convair 440 
Robert Fretz, Director of Operations 9 Douglas DC-3 
Isidor Lack, Director of Engineering 
Armin Baltensweiler, Director of Planning 
Dr. Heinz Haas, Secretary-General 
T.A.L, COMPAGNIE DE TRANSPORTS AERIENS INTERCONTINENTAUX, 23, rue de l’Amiral-d’Estaing, Paris 16°. 
Fr. 656,000,000 Paul bernard, Chairman 4 Douglas DC-6B 3 Douglas DC-7C To points in Morocco, French R: 25,000 
General Georges Fayet, Director-General 1 Douglas DC-6 2 Douglas DC-8 West Africa, Madagascar, E: 800 
J. J. Wilmot Roussel, Dep. Director-General 2 Douglas DC-4 Middle East, Vietnam, Aus- 
L. Aubree, Operations Director 3 Douglas DC-3 stralia, New Zealand, New 
Caledonia, New Hebrides 
T.A.P., TRANSPORTES AEREOS PORTUGUESES, S.A.R.L., Rua Braamcamp, No. 2, Lisbon, Portugal. 
Esc. Eng. D. Francisco de Mello e Castro, Chairman 3 Lockheed L-1049G — To Portuguese African Pro- R: 8,750 
120,000,000 Dr. Ernesto Coelho, Secretary-General 9 Douglas DC-3/DC-4 vinces; points in Europe and E: 760 
Henrique da Costa Pessoa, Commercial Manager North Africa 
TURK HAVA YOLLARI (Turkish Airlines Inc.), Idare Merkezi, Ankara (Turkey). 
T.L. 60,000,000 Ulvi Yenal, General Manager 17 Douglas DC-3 5 Viscount 538 Turkish domestic; Athens, ms 6722 
Suphi Iscen, Operations Manager 2 C-47 Nicosia, Beirut E: 943 
Cemal Ozcivelek, Commercial Manager 5 de Havilland Heron 
U.A.T., UNION AEROMARITIME DE TRANSPORT, 5, boulevard Malesherbes, Paris 8°. 
Fr. frs. 51,000,000 Louis Vidal, Chairman and Managing Director 8 Douglas DC-4/DC-6 2 DC-6 Points in French West Africa, R: 110,000 
J. Combard, Director 4 Nord 2501 3 Nord 2501 French Equatorial Africa, B: ij 
R. Loubry, Director 8 D.H. Heron 5 DC-8 South Africa; Middle and 
Far East 
U.S.A. AND CANADA 
AMERICAN AIRLINES, INC., 100 Park Avenue, New York City, New York. 
$156,288,363 C. R. Smith, President 39 Douglas DC-7 3 Douglas DC-6A U.S. transcontinental to 64 R: 14,498 
including credits C. W. Jacob, Senior Vice-President and Secretary 82 Douglas DC-6/6A/6B 19 Douglas DC-7 cities in the United States, E: 20,816 
and debentures O. M. Mosier, Senior Vice-President, Operations 73 Convair 240 35 Lockheed Electra Canada and Mexico 
C. R. Speers, Senior Vice-President, Sales 2 Douglas DC-4 30 Boeing 707 
BRANIFF INTERNATIONAL AIRWAYS, Exchange Park, Dallas 35, Texas. 
£ 34,961,039 Charles E. Beard, President 7 Douglas DC-7C 
capital and surplus J. W. Miller, Exec. Vice President 9 Douglas DC-6 5 Boeing 707 Points in the Central U.S.A.; R: 16,420 
C. G. Adams, Vice President (Finance) and Secretary 2 Lockheed L-049 9 Lockheed Electra Texas points to Washington E: 4,612 
Rex K. Brack, Vice President (Traffic and Sales) 30 Convair 340/440 and New York; West Coast 
R. V. Carleton, Vice President (Operations) 23 Douglas DC-3 services to South America 
2 Curtiss C-46 
C.P.A.L., CANADIAN PACIFIC AIR LINES LIMITED, Vancouver Airport, B.C. 
Wholly-owned sub- G. W. G. McConachie, President 11 Douglas DC-6B 4 Douglas DC-6B To Far East, Australia, South R: 40,399 
sidiary of Canadian R. W. Ryan, Executive Vice President 13 Douglas DC-3 6 Britannia 314 America, Mexico, Europe; E: 2,100 
Pacific Railway Co. R. B. Phillips, Vice President, Operations 5 Convair 240 domestic 
H. B. Renwick, Vice President, Traffic 11 others 
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CHICAGO HELICOPTER AIRWAYS, 5240 West 63rd Street, Chicago 38, III.' 
n.a John S. Gleason, Jr., President and Treasurer 6 Bell 47-D 3 S-58 ‘Local helicopter services R: 314 
C. W. Moore, Exec. Vice President 3 S-55 | E: 57 
DELTA AIR LINES INC., Atlanta Airport, Atlanta, Ga. 
$33,324,000 R. W. Freeman, Chairman 15 Douglas DC-7 8 Douglas DC-8 U.S. domestic, New York and R: 10,765 
C. E. Woolman, President and General Manager 7 Douglas DC-6 6 Douglas DC-7 Chicago to South and West; E: 5,749 
15 Douglas DC-3 10 Convair 880 to points in Caribbean area 
28 Convair 340/440 and South America 
4 Lockheed Constellation 
5 Curtiss C-46 
*E.A.L., EASTERN AIR LINES, INC., Eastern Air Lines Building, 10 Rockefeller Plaza, New York 20, New York. 
Nom. Auth, E. V. Rickenbacker, Chairman 38 Lockheed L-1049A/C/G 40 Lockheed Electra Domestic, mostly North-South R: 16,708 
$5,000,000 Thomas F. Armstrong, President 18 Lockheed L-749 30 Douglas DC-7B in Eastern U.S.A.; Mexico E: 15,000 
Sidney L. Shannon, Sen. Vice President (Operations) 19 Douglas DC-7B 20 Douglas DC-8 City, Puerto Rico, Montreal 
W. L. Morrisette, Jr., Vice President (Traffic and 1 Douglas C-54B Ottawa, Canada 
Sales) 58 Martin 4-0-4 
20 Convair 440 
NATIONAL AIRLINES, INC., 3240 N.W. 27th Ave., Miami 42, Florida. 
Auth: 1,600,000 G. T. Baker, President and Chairman 4 Douglas DC-7 4 Douglas DC-7B U.S. East Coast, Boston via R: 3,404 
Shares; Issued: J. C. Brawner, Senior Vice President and Treasurer 12 Douglas DC-6/6B 6 Douglas DC-8 New York to Miami, Miami E: 4,000 
1,043,827 Shares R. E. Wieland, Vice President 18 Convair 340/440 4 Lockheed 1049-H to Houston via New Orleans. 
L. W. Dymond, Vice President, Operations 11 Lockheed Lodestar 23 Lockheed Electra Foreign to Cuba 
*N.Y.A., NEW YORK AIRWAYS, INC., P.O. Box 426, La Guardia Airport, Flushing 71, New York. 
$2,402,128 Robert L. Cummings, Jr., President 3 Sikorsky S-58 —- Helicopter feeder services in R: 300 
Horace Brock, Vice President 5 Sikorsky S-55 New York metropolitan BE: 195 
1 Bell 47-H area 
NORTHWEST AIRLINES, INC., 1885 University Avenue, St. Paul 4, Minnesota. 
Net worth end of Croil Hunter, Chairman 3 Douglas DC-7C 5 Douglas DC-6B New York and Washington, Re: 17,293 
1956: Donald W. Nyrop, President 4 Lockheed 1049G 11 Douglas DC-7C D.C., to Seattle; to Hawaii, E: 5,700 
$30,171,714 Malcolm S. Mackay, Exec. Vice President 9 Boeing Stratocruiser to Alaska and the Orient 
Frank C. Judd, Vice President, Operations and 15 Douglas DC-6B 
Engineering 22 Douglas DC-3/DC-4 
P.A.A., PAN AMERICAN WORLD AIRWAYS, 135 East 42nd Street, New York 17, New York. 
6,175,581 shares of Juan T. Trippe, President 25 Boeing Stratocruiser 23 Boeing 707 Exclusively U.S. overseas— R: 64,085 
$1,00 par issued John C. Leslie, Vice President{ Administration) 31 Douglas DC-7B/C 25 DC- trans-Atlantic, trans-Pacific, E: 21,341 
Samuel F. Pryor, Vice President and Assistant to the 47 DC-6A/B 4 Douglas DC-6 leased from Latin America, Far East, 
President 26 DC-4 Panagra Australasia 
Henry J. Friendly, Vice President and General 4 DC-3 
Counsel 6 Lockheed L-49 
Roger Lewis, Executive Vice President-Development 5 Convair 240 
and Defense Projects ‘ 
Willis G. Lipscomb, Vice President-Traffic and Sales 
PANAGRA, PAN AMERICAN-GRACE AIRWAYS, INC., 135 East 42nd Street, New York 17, New York. 
$7,500,000 Andrew B. Shea, Presiden 6 Douglas DC-7B 4 Douglas DC-8 Panama to Colombia, Ecuador, R: 5,450 
Douglas Campbell, Vice President and General 5 Douglas DC-6B Peru, Bolivia, Chile and Ar- E: 1,400 
Manager 2 Douglas DC-4 gentina, with interchange 
Thomas J. Kirkland, Vice President Operations 4 Douglas DC-3 arrangements to Miami, 
Cyrus S. Collins, Vice President Traffic and Sales Washington and New York 
SEABOARD AND WESTERN AIRLINES, INC., 80 Broad Street, New York 4, New York. 
Issued 998,192 Raymond A. Norden, President 10 Lockheed L-1049D/E/H — Scheduled Atlantic cargo ser- R: 6,202 
shares, net worth Arthur V. Norden, Exec. Vice President and 3 Douglas DC-4 vices to 15 points in Europe E: 910 
$8,448,122 Treasurer 1 Curtiss C-46 
Carl D. Brell, Vice President (Operations) 
T.C.A., TRANS-CANADA AIR LINES, 1080 University Avenue, Montreal, Quebec. 
Common Stock, G. R. McGregor, President 29 Vickers Viscount 22 Vickers Viscount Transatlantic to U.K., France, R: 25,537 
$5,000,000 W. Gordon Wood, Vice President, Sales 9 Lockheed L-1049 2 Lockheed L-1049 Germany; to U.S.A.; Cana- E: 8,932 
H. W. Seagrim, Vice President, Operations 21 Canadair North Star 20 Vickers Vanguard dian trans-Continental, Ber- 
18 Douglas DC-3 6 Douglas DC-8 muda and Caribbean 
T.W.A., TRANS WORLD AIRLINES, INC., 380 Madison Avenue, New York 17, New York. 
3,337,000 Warren Lee Pierson, Chairman 25 Lockheed L-1649A 33 Boeing 707 U.S. trans-Continental, do- R: 35,000 
shares of $5.00 par Carter L. Burgess, President 37 Lockheed L-1049/1049G 30 Convair 880 mestic; trans-Atlantic to E: 19,200 
issued E. O. Cocke, Senior Vice President (Sales) 71 Lockheed L-49/L-749 North and South Europe; 
Frank E. Busch, Vice President (Operations) 48 Martin 4-0-4/2-0-2 Near and Middle East 
9 Douglas DC-4 
UNITED AIR LINES, INC., 5959 South Cicero Avenue, Chicago 38, Illinois. 
Stockholders’ W. A. Patterson, President 47 Douglas DC-7 4 Douglas DC-6B Coast-to-coast in the U.S.; R: 11,447 
equity J. A. Herlihy, Vice President-Engineering and Main- 42 Douglas DC-6A/B 9 Douglas DC-7 Pacific Coast from Mexican E: 20,400 
$111,420,000 tenance 42 Douglas DC-6 30 Douglas DC-8 border to West Canada; 
D. F. Magarrell, Vice President-Transportation 55 Convair 340 overseas to Hawaii 
Services 
R, W. Ireland, Vice President-Traffic Administration 
LATIN AMERICA 
AEROLINEAS ARGENTINAS E.N.T., Paseo Colon 185, Buenos Aires, Argentina." 
Pesos 1,000,000,000 Dr. Luis Ureta Saenz Pena, President 26 Douglas DC-6/4/3 10 Fairchild F-27 Domestic; international Latin R: 37,000 
Juan Carlos Mason Lugones, Vice President 2 Douglas C-47 Friendship America; New York; Afri- E: 5,077 
Juan Harry Marples, General Manager 4 Convair 240 ca; Europe 
7 Short Sandringham 
AVIANCA, AEROVIAS NACIONALES DE COLOMBIA, 7a Carrera, Nos. 16-14, Bogota, Colombia. 
Issued J. G. Restrepo Jaramillo, President and General 51 aircraft — Domestic; Europe, Latin Ame- R: 33,410 
Pesos 15,000,000 Manager rica, U.S.A. E: 5,000 
CUBANA, COMPANIA CUBANA DE AVIACION S.A., Aeropuerto Internacional ‘‘ José Marti ’’ Rancho Boyeros, Havana, Cuba. 
Authorized: José Lopez Vilaboy, President 2 Lockheed L-1049G 4 Vickers Viscount Domestic; to U.S.A., Mexico, R: 10,990 
$16,000,000 Juan M. Palli, Vice President and General Manager 1 Lockheed L-049 1 Lockheed L-1049G Portugal, Spain and Carib- E: 848 
Issued : Oscar Bustillo, Traffic and Sales Manager 3 Vickers Viscount bean 
$10,514,000 Capt. Guillermo G. Biscay, Chief of Operations 6 Douglas DC-3 
1 Curtiss C-46 
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CRUZEIRO, SERVICOS AEREOS CRUZEIRO DO SUL, LTDA., 128 Avenida Rio Branco, P.O. Box 190, Rio de Janeiro, Brazil.’ 


























































































































Cr. 20,000,000 Dr. J. B. R. Dantas, President 4 Convair 340 10 Safari S-1 Domestic; South American in- 20,50) 
J. Q. V. de Carvalho, Comm. Director 38 Douglas DC-3 ternational 3,600 
Col. F. A. Rocha, Operations Director 4 Beech C-45 
GUEST AEROVIAS MEXICO S.A., 95 Paseo de la Reforma, Mexico City." 
Mex. $20,000,000 Winston Guest, President 1 Douglas DC-4 — Domestic; to Panama, Miami, 4,845 
G. L. Monteiro, Exec. Vice President and Gen. Man. 2 Lockheed L-749 Windsor (Ont.), Guatemala 449 
2 Fairchild C-82 
L.A.N., LINEA AEREA NACIONAL (CHILE), Teatinos 384, Santiago de Chile. 
Pesos 1,674,890,400 A. Fernandez, President 3 Douglas DC-6B os Domestic; South American in- R: 15,500 
A. Bermudez, Technical Manager 17 Douglas DC-3 ternational E: 1,200 
4 Martin 2-0-2 
3 Miscellaneous 
L.A.V., LINEA AEROPOSTAL VENEZOLANA, Bloque 1, El Silencio, Caracas, Venezuela.' 
Bolivares Col. Abel Romero Villate, President 1 Lockheed L-1049C 1 Lockheed L-1049G Domestic; South American in- R: 18,800 
70,000,000 Jorge Roig, General Traffic Manager 2 Lockheed L-749 ternational; U.S.A.; Por- E: 1,819 
Capt. Miguel Torres, Technical Manager 3 Vickers Viscount tugal, Spain, Italy, West 
18 Douglas DC-3 Indies 
7 Others 
P.A.B., PANAIR DO BRASIL, S. A., Santos Dumont Airport, Rio de Janeiro, Brazil.' 
Cr. 88,000,000 Dr. Argemiro Hungria da S. Machado, President 4 Douglas DC-7C _ To European capitals, Near R: 32,000 
Dr. Cesar Pires de Mello, Director-Superintendent 11 Lockheed L-749 East, South America E: 4,032 
Renato L. de Viveiros, Traffic Manager 14 Douglas DC-3 
4 Convair Catalina 
VARIG, S.A., EMPRESA DE VIACAO AEREA RIO GRANDENSE, Av. Borges de Medeiros 410-16°, P.O. Box 243, Porto Alegre — RGS — Brazil. 
Cr. 30,000,000 Rubem M. Berta, President 3 Lockheed L-1049C 3 Lockheed L-1049G Brazilian domestic; to Argen- 17,600 
Oscar Siebel, Deputy Manager 23 Douglas C-47 tina and Uruguay, New 4,180 
Goetz G. Herzfeldt, Operations Manager 14 Curtiss C-46 York 
Rudy Schaly, Director of Traffic 5 Convair 240 
AFRICA 
AIR ALGERIE, COMPAGNIE GENERALE DE TRANSPORTS AERIENS, 46, boulevard Saint-Saéns, Algiers, Algeria. 
Fr. frs. Jean Richard-Deshais, President and Director Gene- 2 Constellation 1 Noratlas Algeria to Sahara, points in R: 16,200 
1,250,000,000 ral 11 Douglas DC-3/4 France, Switzerland, Ba- E: 570 
Colonel Jacques Soufflet, Executive Director and 2 Noratlas learic Islands 
Assistant to President 
Colonel Alias, Manager 
©.A.A., CENTRAL AFRICAN AIRWAYS CORP., P.O. Box 1979, Belvedere Airport, Salisbury, Southern Rhodesia. 
£914,000 P. J. B. Wimbush, General Manager 5 Vickers Viscount To London; South Africa, 16,900 
K. H. Greager, Engineering Manager 5 Vickers Viking -— Kenya, Tanganyika, Port. 973 
R. A. Bourlay, Operations Manager 5 Douglas DC-3 East Africa 
6 D.H. Beaver 
D.E.T.A., DIVISAO DE EXPLORACAO DOS TRANSPORTES AEREOS, Rua Araujo, 103-2° Esq. — Lourengo Marques, Mozambique.' 
State A. P. Pereira Leite, Director General 3 Douglas DC-3 — Lourengo Marques to South R: 3,500 
Lt. Col. A. H. Pinho da Cunha, Manager 3 Lockheed Lodestar and Central Africa; domes- E: 750 
Abel Neves de Azevedo, Chief Engineer 14 Others tic 
D.T.A., DIVISAO DOS TRANSPORTES AEREOS, Caixa Postal 79, Luanda, Angola. 
State Pereira Leite, Director General 5 Douglas DC-3 2 DC-3 Port. West Africa domestic; R: 4,500 
J. de S. Medina, Manager 4 Beech 18 1 Beech D18 and French Equatorial Afri- E: 248 
3 D.H. Dragon Rapide ca 
E.A.A.C,, EAST AFRICAN AIRWAYS CORPORATION, Airways Terminal, Sadler Street, Nairobi, Kenya. 
£211,500 Sir Alfred Vincent, Chairman 9 Douglas DC-3 2 Canadair DC-4M East Africa; to Union of South R: 15,575 
Lt.-Col. M. C. P. Mostert, General Manager 4 D.H. Dragon Rapide Africa, United Kingdom, E: 1,308 
A. E. Robinson, Chief Inspector and Engineering 1 Canadair DC 4M Pakistan and India 
Manager 1 Airspeed Consul 
Captain P. A. Travers, Sales Manager 
MISRAIR, EGYPTIAN AIRLINES, Almaza Airport, Heliopolis, Egypt. 
£ (E.) Air Vice Marshal Mohamed Sidki Mahmoud, Chair- 2 Vickers Viscount To points in Europe, Africa R: 9,950 
1,350,000 man 7 Vickers Viking _ and Near East E: 2,000 
Hassan Mahmoud, Managing Director 1 Beech 18 
Mahmoud Sidki el Meligi, General Manager 
S.A.A., SOUTH AFRICAN AIRWAYS, Railway Headquarters, Johannesburg, South Africa. 
£5,943,000 D. H. C. du Plessis, General Manager 3 Douglas DC-7B 7 Vickers Viscount 810D Domestic; points in Africa; to R: 36,400 
D. M. Robbertze, Deputy General Manager 7 Douglas DC-4 1 Douglas DC-7B European capitals E: 2,200 
J. G. Grove, Assistant General Manager (Commer- 6 Douglas DC-3 
cial) 4 Lockheed L-749 
J. D. T. Louw, Chief Airways Manager 
W.A.A.C., WEST AFRICAN AIRWAYS CORPORATION, Airways House, Lagos Airport, Lagos, Nigeria. 
£1,653,610 R. W. C. Baker-Beall, Chairman 1 Douglas DC-3 4 Douglas DC-3 Nigerian domestic; Ghana do- R: 13,401 
D. Malcolm-Brown, General Manager 8 D.H. Heron mestic; to United Kingdom E: 1,312 
R. R. R. Allen, Chief Engineer 2 D.H. Dove and Dakar 
J. P. S. Bailey, Traffic Manager 2 Others 
NEAR AND FAR EAST 
AIR CEYLON LIMITED, Hemas Building, York Street, Colombo 1, Ceylon. 
Authorized J. L. M. Fernando, Managing Director 2 Douglas DC-3 Domestic; Ceylon to Italy, R: 8,420 
Rs. 15,000,000 F. G. A. van Moll, Deputy Man. Director 1 Lockheed L-749A — U.K., Amsterdam, Singa- E: 245 
pore, etc. 
AIR-INDIA INTERNATIONAL, New India Assurance Building, Mahatma Gandhi Road, Fort, Bombay. 
Rs. 126,893,000 J. R. D. Tata, Chairman 3 Lockheed 749A 3 Boeing 707 Domestic; Bombay to Europe, 1,282 
B. R. Patel, Vice Chairman and General Manager 8 Lockheed 1049C/E/G Africa, Japan and Australia 3,927 
A. C. Gazdar, Technical Director 1 Douglas C-47 
S. K. Kooka, Traffic Manager 
AIR LIBAN, Place Assour, Beirut. 
£ (Lebanese) Henry Naccache, Director General 4 Douglas DC-6’DC-6B Points in Middle East, Africa R: 15,800 
3,000,000 L. Lanata, Deputy Director General 5 Douglas DC-3/4 — and Europe E: 396 
J. P. Serrant, Director (Economy) 1 S.E.160 Languedoc 
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AIR VIETNAM, 116, Boulevard Nguyen-Hue, P.O. Box 217, Saigon, Vietnam. 
Piastres 18,000,000 Nguyen-Van-Khai, Chairman 1 Boeing Stratoliner — Saigon to Hong Kong; points R: 12,000 
R. Bruyant, Vice President 5 Douglas DC-3 in Southeast Asia; domestic E: 700 
Nguyen-Tan-Trung, Manager 3 Bristol 170 
C.A.T., CIVIL AIR TRANSPORT, Taipei, Taiwan (Formosa). 
Not available Cc. L. Chennault, Chairman 2 Douglas DC-4 DC-6B Far Eastern, to Japan, Oki- R: 6,800 
Hugh L. Grundy, President & Gen. Man. 5 Douglas DC-3 nawa, Korea, Hong Kong, Bit arr 
C. J. Rosbert, Vice President & Assist. Gen. Man. 22 Curtiss C-46 Philippines, Thailand, etc. 
2 Convair PBY 
CYPRUS AIRWAYS LIMITED, 36, Homer Avenue, Nicosia, Cyprus. 
£1,000,000 Dr. C. Raeburn, Chairman 4 Douglas DC-3 2 Vickers Viscount Near & Middle East, Greece R: 2,674 
P. Holroyd Smith, General Manager | and connections to U.K. EB: 150 
EL AL, ISRAEL AIRLINES LTD., 76 Maze Street, P.O. Box 438, Tel Aviv-Yafo, Israel. 
Not available Brig.-Gen. E. Ben-Arzi, Managing Director 4 Lockheed 049 3 Bristol Israel to Europe and U.S.A.; R: 12,200 
Dr. A. Rywkind, Dep. Man. Dir. Britannia to South Africa E; 1,100 
Y. Palgi, Director of Operations Division 
GARUDA INDONESIAN AIRWAYS N.V., 15 Dj. Nusantara, Djakarta, Indonesia. 
Rp. 90,000,000 Dr. M. Sutoto, President 16 Convair 340/240 3 Convair 440 Domestic; to Manila, Singa- R: 20,000 
Dr. R. Sugoto, Managing Director 20 Douglas DC-3 3 Lockheed Electra pore and Bangkok E: 4,100 
Dr. C. A. Mochtar, Managing Director 
IRAQUI AIRWAYS, New Railway Station Building, Baghdad West, Iraq. 
£2,000,000 Kanaan AI Askari, Manager 3 Vickers Viscount 1 Vickers Viscount Points in Near and Middle R: 11,540 
T. Walters, Flight Captain 3 Vickers Viking East; Vienna, London, E: 400 
1 D.H. Dove Athens, Rome and Frank- 
furt 
JAPAN AIR LINES COMPANY, LTD., 2-3-2 Marunouchi, Chiyodaku, Tokyo, Japan. 
5,733,000,000 Yen Seijiro Yanagita, President 5 Douglas DC-6B 4 Douglas DC-7C Domestic; trans-Pacific to San R: 12,000 
Shizuma Matsuo, Vice President 9 Douglas DC-4 4 Douglas DC-8 Francisco; to Hong Kong; E: 1,276 
Yoshito Kojima, Managing Director 4 others Bangkok 
M.A.L, MALAYAN AIRWAYS LTD., Ocean Building, Collyer Quay, Singapore 1. 
Authorized: F. L. Lane, Chairman 11 Douglas DC-3 Points in Malaya, Thailand, R: 4,856 
M$5,000,000 R. P. Mollard, Managing Director 3 D.H. 89 Rapide Singapore, Indonesia, Sara- E: 836 
Issued : A. G. Beohm, Traffic Manager wak and N. Borneo 
M $2,500,000 
M.E.A., MIDDLE EAST AIRLINES CO. S.A., Yared Building, Abdul Aziz Street, Beirut, Lebanon. 
£L 6,250,000 Sheikh Najib Alamuddin, Chairman & Managing 4 Douglas DC-3 2 Vickers Viscount Points in Near East; to Rome, R: 16,500 
Director 4 Vickers Viscount Paris, London, Athens, E: 507 
Col. Cyril Essely, Gen. Man. 6 others Vienna, Zurich 
Salim Salaam, Assistant Gen. Man. (Sales) 
P.A.L., PHILIPPINE AIR LINES, M.R.S. Building, Plaza Cervantes, Manila, Philippines. 
Not available Col. Andres Soriano, President 29 Douglas DC-3 2 Vickers Viscount Domestic Philippines; Hong R: 5,000 
Eduardo Romualdez, Chairman 3 Convair 310 2 Fokker Friendship Kong, Japan Be: ive 
Roberto Lim, General Traffic and Sales Manager 2 Hiller 12-B 5 Twin Pioneer 
6 others 
P.L.A., PAKISTAN INTERNATIONAL AIRLINE CORP., Central Hotel Building, M.A. Khuro Road, Karachi, Pakistan. 
Not available Mirza Ahmad Ispahani, Chairman 3 Lockheed L-1049C 5 Viscount Karachi to Rome, Geneva, R: 11,100 
Zafarul Ahsan, General Manager 4 Convair 240 2 Lockheed L-1049H London; to points in Pakis- E: 2,367 
J. S. Mirza, Traffic and Sales Manager 11 Douglas DC-3 tan, India, Burma 
AUSTRALIA AND NEW ZEALAND 
*A.N.A., AUSTRALIAN NATIONAL AIRWAYS PTY. LTD., 289 William Street, Melbourne, Australia. 
£A.1,500,000 P. W. Haddy, Chairman 6 Douglas DC-6/6B — Australian domestic R: 17,420 
F. Kay, General Manager 8 Douglas DC-4 E: 5 
G. H. Archibald, Operations Manager 15 Douglas DC-3 
I. G. Webster, Traffic & Sales Manager 4 Bristol 170/171 
*NEW ZEALAND NATIONAL AIRWAYS CORPORATION, Aotea Quay, P.O. Box 96, Wellington, New Zealand. 
£NZ.1,200,000 Air Vice-Marshal Sir Leonard Isitt, Chairman 25 Douglas DC-3 3 Vickers Viscount 800 New Zealand domestic R: 3,680 
J. J. Busch, General Manager 4 D.H. Heron E: 1,524 
H. W. Walker, Operations Manager 3 D.H. Rapide 
QANTAS EMPIRE AIRWAYS LIMITED, Shell House, Carrington Street, Sydney, N.S.W., Australia. 
£A.8,700,000 Sir Hudson Fysh, Chairman 14 Lockheed L-1049 7 Boeing 707 Sydney to London via Middle R: 63,300 
W. C. Taylor, Vice Chairman 5 Douglas DC-4 2 Lockheed L-1049G East; trans-Pacific to U.S.A. E 6,087 
C. O. Turner, Chief Executive and General Manager 8 Douglas DC-3 and Canada; to South 
R. J. Ritchie, Technical Manager 7 others Africa, Far East 
TASMAN EMPIRE AIRWAYS LIMITED, Mechanics’ Bay, P.O. Box 2201, Auckland, New Zealand. 
Authorized: G. N. Roberts, General Manager and Chief Exec. 3 Douglas DC-6 a+ Between Australia and New R: 10,077 
£NZ.2,000,000 J. W. Veale, Assist. Gen. Man. (Commercial) and 2 Short Solent Zealand; to Pacific Island E: 818 
Dep. Chief Executive points 
* TRANS-AUSTRALIA AIRLINES, 339 Swanston Street, Melbourne, C.1. Australia. 
State John P. Ryland, General Manager 11 Vickers Viscount 2 Vickers Viscount Australian domestic. R: 28,358 
J. Chapman, Asst. Gen. Manager 2 Convair 240 6 Fokker F.27 E: 3,700 
J. L. Watkins, Director of Engineering 24 Douglas DC-3/4 
R. E. Bailey, Director of Operations 6 others 
* Associate Member of I.A.T.A. n.a. not available 
Information compiled by Jnteravia; accuracy not guaranteed. 
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The West German rearmament programme has suffered from a 
large number of foreseen and unforeseen, avoidable and unavoidable 
difficulties, from which the Air Force has also not been entirely exempt. 


In the procurement of aircraft and equipment it has become 
impressively evident that a predominantly technical Service such as 
the Air Force cannot be entirely dependent on the inadequate technical 
and personnel resources of the Defence Ministry's armaments organi- 
zation. This is evidenced by the existing critical shortage of replacements 
and spare parts which specialists and technicians have long forecast. 


It is perhaps this situation which has inspired the many rumours 
suggesting that the Air Force Inspector does not have a clear-cut plan 
for the future. 


To clarify the conflicting reports which have recently appeared in 
both the German and the foreign press, /nteravia's Bonn correspondent 
secured an exclusive personal interview with General Josef Kammhuber, 


Inspector of the German Air Force. 


INTERAVIA : General Kammhuber, it has recently been increasingly 
commented that German Air Force planning is already outdated. Would 
it be true to say that, in view of recent technical developments which lean more 
and more towards pilotless vehicles for attack and defence, the interceptor 
will be obsolescent when it is introduced into the Air Force in a few years’ 


time ? 


GENERAL KAMMHUBER: First, may I say that there can be no 
question of German Air Force planning being outdated. Because of the 
very pace of technical progress, the Air Force is anxious to leave room, 
wherever possible, in its overall planning for the subsequent inclusion of 
new developments. The only firm planning decisions which are made are 
those which are imperative, or those where current developments have 
crystallized to the point where a final decision is feasible. There are many 
aspects to be considered. Alongside the purely tactical and technical 
considerations, the financial situation, as determined by the annual budget 
appropriations, is the decisive factor. 


The personnel position also has a bearing on the problem, as does— 
last but not least—the question of ground organization, which is still 
causing grave concern. All these factors together mean that plans can be 
made only for the current and the next budget year, and must be revised 
for each succeeding year. 


Building up 
the new German Air Force 


An Interavia Interview with 


General Josef Kammhuber 


Inspector of the German Air Force 


But please do not assume from these remarks that the Air Force does 
not have an overall long-term plan, or that the future is being left to chance. 


INTERAVIA : If overall planning is not yet finalized, what particular 
plans can be taken as firm for the next few years ? 


GENERAL KAMMHUBER: As is generally known, the German Air 
Force will consist of the Tactical Command, which will work in close 
cooperation with the other two Services—the Army and the Navy—and 
the Defence Command, whose primary task will be the air defence of 
Western Germany. 


Tactical Command will comprise ten wings of fighter-bombers, recon- 
naissance aircraft and transports, or—to be more precise—some 30 to 
40 squadrons; the question of whether a wing shall consist of two or three 
squadrons has not yet been settled. 


There are no particular initial difficulties involved in setting up Tactical 
Command, although the above-mentioned problems regarding ground 
organization will make it necessary to stretch out the programme. The 
first two transport squadrons will be set up before the end of the year, 
and the first fighter-bomber squadrons early in 1958. By 1959-60 the 
formation of Tactical Command will have been completed but for minor 
details. 


The fighter-bomber and reconnaissance units will be equipped with the 
F-84Fs and RF-84Fs which Germany has received as a gift from the United 
States. In view of the short life of present-day aircraft, this fleet will 
have to be gradually renewed from 1961 onwards, if we are not to 
become “ old-fashioned ”—i.e., if we are to have aircraft which keep pace 
with the “ modern” equipment available to a potential enemy. These 
aircraft must be able to hold their own in combat, so as not to be simply 
swept away by enemy fighters in the Mach 2 class. This decision, however, 
need not be taken this year, and we can quietly wait and see what will be 
offered on the world market in the next few years and what proves to be 
the most suitable type for Germany’s particular requirements, making 
allowance for our geographical position. In my opinion it would be wrong 
to allow ourselves to be harried into hasty decisions which may later turn 
out to be wrong ones. 


In the transport field, the Noratlas will fully meet requirements in the 
foreseeable future, although sooner or later we must plan for a successor. 


INTERAVIA : Your reply indicates that planning for Tactical Command 
is virtually complete, but that the same cannot be said for Defence Command. 
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is thinking in planning the future organization of Defence Command. 


GENERAL KAMMHUBER: That is a somewhat delicate question. 
| will try to answer you so far as I can without giving away military secrets. 
The whole problem is so complicated, however, that I shall have to go into 
some considerable detail, so as to avoid misunderstanding. 


Let us first consider the air defence situation in the West German Federal 
Republic. 


In any air war the geographical location of the area to be protected 
is of vital importance. If we consider West Germany from the point of 
view of air defence, we find that it is the nerve centre of the whole European 
defence system, for the following main reasons : 


a) It lies directly against the Iron Curtain. 


b) Its average depth is not much more than 200 miles, a distance that 
can be covered by enemy aircraft of the Mach 2 class in about 
7'4 minutes. 


c) It is densely populated (more than 770 inhabitants per square mile 
with highly concentrated industrial and economic resources, trans- 
port systems, military installations, etc.). The whole territory must 
therefore be treated as a single defence region of the highest 
priority. 


Surprise attacks can be made at any altitude, at any time of the day 
or night and in any kind of weather. Moreover, radar equipment and 
guidance systems for fighters and missiles, being so close to the frontier, can 
more easily be destroyed by enemy ground or air forces than those in other 
countries. 


In these circumstances there is no need to mention the devastating 
effect of H-bomb attacks; they are well enough known. 


The question now is how and with what equipment Germany’s air 
defence is to be organized? Here I can say the following: 


The nerve centre of both passive and active air defence is a reliable 
aircraft reporting service giving 100% coverage. Spread over the entire 
Federal territory, it will work with the aid of long-range radar to detect 
high-altitude raiders, and shorter-range radar for low-level attacks, and 
will be reinforced by the human observer service. It will provide the vital 
preliminary warning and will be a source of information for the air raid 
warning service, whose task it is to protect the German population from 
unnecessarily heavy losses. 


At the same time, the military command organization will be built up 
at the vital points of this aircraft reporting network, which will thus also 
be used by the active air defence forces, namely: 


@ the fighters (interceptors and all-weather fighters) and 


@ the ground anti-aircraft units (guns and missiles). 


The equipment, and above all the composition, of the air defence 
forces is the central problem in active air defence. The question can also 
be expressed as follows: In view of its geographical position, should Ger- 
many employ only interceptors and all-weather fighters for its defence ? 
Or should it rely entirely on guided missiles ? Or again should it aim at 
a combination of the two ? — and if so what should be the ratio between the 
two types of weapon ? 


This whole series of questions is being examined in minute detail by 
the Air Force leaders, and it will be several months before further plans 
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However, it would be interesting to know along what lines the Air Force 





can be submitted to the new Parliament for final decision on such matters 
as are ripe for decision. But to return to your question, I will outline to 
you some of the arguments which must be taken into account in studying 
this extremely difficult problem. 


Needless to say, pilotless missiles and rockets will play an ever-increasing 
part in our defence. Although equipment of this kind is already in service 
with the Air Forces of many countries, we must not forget—particularly 
in West Germany—that there are still too many unsolved technical pro- 
blems to permit us to rely on rockets alone for defence. 


The rocket which will reach and destroy its target in every case has not 
yet been invented. 


What is more, no one can accept responsibility for the tremendous 
cost of an air defence system based primarily on rockets, at any rate in the 
present state of development. 


Finally, it will be political considerations which will decide for or against 
the employment of such defence methods. 


Another point which should not be overlooked is that all anti-aircraft 
missiles known today are frighteningly complicated and costly. It is a dis- 
quieting thought that an expendable vehicle—and every anti-aircraft missile 
is expendable—costs as much as a World War II fighter. What is more, so 
delicate an equipment, with electronic guidance and homing systems, needs 
very expert maintenance. The requirement for highly trained technical 
personnel is therefore extremely high. 


Only if at some future time anti-aircraft missiles become very much 
less costly and can be employed with a higher rate of fire will this picture 
perhaps change. 


It must also be borne in mind that a defence system based entirely on 
anti-aircraft missiles is by nature a static system. It is not sufficiently 
flexible and can therefore be “ starved out ” by the enemy. Proof: The night 
fighter barrage during the last war, which the enemy robbed of its initial 
high effect by forming his well-known “ bomber streams”. As the night 
fighter centres could not be moved during operation because of their com- 
plicated electronic structure, the enemy broke through them by concentrating 
heavy forces at given points, thus swamping the defence forces at these 
points and leaving other centres with nothing to do but to stand by help- 
lessly. It was not until the night fighter control system abandoned its fixed 
positions and adopted the same principles of concentration, that the defence 
once again became more effective—though of course the electronic control 
equipment developed since the war was not then available. 


While it would be wrong to concentrate solely on the creation of anti- 
aircraft missile units, it would be equally foolish to rely only on the for- 
mation of fighter squadrons. Defence by means of fighters is obviously 
equally problematical in the age of supersonic aircraft, but the contention 
sometimes found in the trade press that a fighter is helpless when con- 
fronted by a raider operating at supersonic speed, because speeds are too 
high and the fighter hence has no opportunity of engaging the enemy, is 
also incorrect. Admittedly the fighter of yesterday would not have been 
equal to the requirements of modern aerial combat. Tomorrow’s fighter, 
however, such as is now under development and will be introduced into 
the German Air Force, will be another matter. All-weather fighters of the 
Mach 2 class, armed with modern guided missiles, will certainly have a 
successful part to play in air defence for a long time to come. 


If, however, we consider the fighter purely and simply as a vehicle for 
guided missiles, it immediately becomes clear that this is where its main 
advantage lies. Concentration of forces is still an absolute necessity in air 
defence. As already stated, anti-aircraft missile units do not meet this 
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requirement, as they must be used from fixed launching centres which 
cannot be moved during operation. 


That it would be wrong to rely on/y on fighters is clear from the very 
fact that we in Germany quite often experience extremely bad weather 
(e.g., the often widespread fogs, particularly in the winter half-year), 
which makes the employment of fighters impossible despite present tech- 
nical advances in instrument landing systems. As the enemy can also 
approach above the clouds or the fog—as happened repeatedly in the last 
war—defence in such situations must be left solely to the rocket units, as 
they are not hampered by bad weather or fog. This in fact is their particular 
advantage. 

These brief remarks are sufficient to reveal that there are advantages 
and disadvantages on both sides, though they are naturally not the same 
ones for the two types of defence equipment. How this equipment is to 
be distributed, what mixture ratio to apply, is the question which is being 
hotly discussed and energetically studied in Germany—as elsewhere. I 
hope that by the end of this year we shall have arrived at some solution. 


One thing however is clear: the answer to the question “ interceptor or 
anti-aircraft missile? ” cannot be a simple “ one or the other ” but must 
be “ both”. That means interceptors and anti-aircraft missiles ! 


I should also like to mention that the fighting strength of the Soviet 
Air Force is still provided primarily by jet and piston engine aircraft and 
that the experts believe this will continue to be the case in the future. As 
long as the potential enemy still has this type of weapon—which apparently 
has no scrap value for him—we must adapt ourselves to these operating 
conditions and organize efficient means of defence, using weapons of the 
same category but higher performance. After all, piloted aircraft can 
operate under conditions where human reactions are the deciding factor 
and where pilotless defence weapons are thus of little use. Only a weapon 
of the same variety can hope to be successful against them. 


It has not been possible here to discuss all the problems of air defence, 
and I have restricted myself to those which relate to your specific question. 
I ought, however, also to mention that the conventional light anti-aircraft 
artillery will continue to have a certain part to play in defence against 
low-level attacks. But here, too, new weapons and new reporting proce- 
dures are needed, in order to keep pace with the enemy’s growing speeds 
and constantly modified raiding tactics. The necessary equipment is 
under development and will be included in German Air Force planning as 
soon as the time is ripe. 


Finally, I feel I should say a few words on the very complicated but no 
less important subject of electronic warfare. World War II showed that 
the whole air defence organization can be crippled by electronic jamming 
measures, unless it is prepared for these and has organized appropriate 
anti-jamming systems or alternative methods of operation. The Air Force 
is therefore giving its full attention to the study of this problem. 


INTERAVIA : What are the principles that will guide the German Air 
Force in the selection of an interceptor or all-weather fighter for its “ final 


planning” ? 


GENERAL KAMMHUBER: The first requirement for a defensive 
fighter in an area close to the front line—such as the whole of West German 
territory—must obviously be that it should as far as possible be independent 
of highly vulnerable large airfields with long concrete runways. The ideal 
is therefore a vertical take-off and landing all-weather fighter with the 
same performance as a normal supersonic fighter in the Mach 2 class 
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equipped with electronically controlled guided missiles. Although experi- 
mental aircraft designed to meet these requirements are already in existence, 
it will probably be a very long time before they are fully operational. 
Very many interim solutions must be tried out in the meantime. The 
German Air Force will not be able to wait until the ideal aircraft is avail- 
able. It will therefore select the type which comes nearest to meeting 
its requirements. Obviously there are other important questions involved: 
for example, the question of producing under licence in Germany so as to 
enable the German aircraft industry to be reactivated and to be developed 
into the maintenance and repair service so urgently needed. Then there 
are financial and logistic considerations, training and maintenance ques- 


tions, and many others. 


To help us to make the right choice, a tactical mission, under my leader- 
ship, has visited Britain, France, Italy, the United States and Canada 
during recent months, to study the equipment offered in those countries. 
At the moment a technical mission from the Federal Defence Ministry is 
also visiting these countries to check che technical data of types proposed 
as possible equipment by the tactical mission, and to make its own inde- 
pendent proposals. On their return we shall proceed to draw up a balance 
sheet for the various models available today on the world market and then 
—making allowance for the above-mentioned other factors—the Ministry 
will prepare a procurement plan which will be submitted for final approval 
by the competent committees of the new Bundestag. 


Until the new interceptor/all-weather fighter is introduced, the German 
Air Force will rely for air defence purposes on the Sabre V, generously 
presented to us by Canada, and the additional Sabre VI fighters which we 
ourselves have purchased. These aircraft are of particularly valuable 
assistance to the German Air Force. 


INTERAVIA : May I ask yet another question, General ? In your 
planning for the air defence of West Germany you will certainly have given 
some thought to the question of defence against long-range and short-range 
rockets. Could you give us any idea of whether you consider that there is 


any means of defence against such missiles ? 


GENERAL KAMMHUBER: I must confess that your question touches 
the biggest and most difficult of all problems concerning air defence. 


It is obvious that these pilotless missiles represent a most unpleasant 
threat to the German Federal Republic. The growing number and constant 
improvements in these missiles steadily increase the danger, so that the 
development of new weapons and new guidance systems is of particularly 
great importance in this field of defence. 


You will, | am sure, understand that I cannot say more at the moment, 
although I can imagine that it is possible to produce a really effective 
anti-missile missile. 

In conclusion I should like to state that all our planning is aimed at 
the goal that is dear to us all and which was formulated as follows by Pre- 
sident Eisenhower last year: namely, to win the next war by preventing it ! 


I should like to thank you for this interview, General. I hope, or rather 
I feel sure, that your remarks will have helped greatly towards a better 
understanding of the difficulties involved in building up an Air Force from 


scratch, and will have strengthened confidence in the young German Air Force. 


VOLUME XII — No. 9, 1957 






































LITE OE 














FRESH 
IMPETUS 
FOR 
PROGRESS 


For Canadair...The Sky is NOT The Limit! 


electronic computing, structural and mechanical 
testing: in all a service designed to offer fresh 


What we have learned in the air—we apply on 
the ground. See these snowmobile-type vehicles: 
they are a solution to an unique problem of impetus for progress. 

transport over trackless terrain through snow, Inquiries are invited: write directly to Vice- 
muskeg, sand or water, and were Canadair- President/Engineering, Head Office or to our 
developed and manufactured for the Canadian European Representative: J. H. Davis, Princes 
Armed Forces. House, 190 Piccadilly, London, W.1., England. 


And Canadair’s research and development division 

is ready to undertake other special jobs in many CL, 

fields, such as: research, development problems, i‘ 3 C & ne A DA i RK 

custom designs, electronics, digital and analogue + LIGNE, ETAL, SAMAR — 
© Aircraft ® Research and Development 


© Guided Missiles ¢ Nuclear Engineering 
A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 
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From the de Havilland Engine Company’s collection of paintings depicting 
N O. 3 some of the air flow characteristics of supersonic flight. This study, represent- 


ing an aircraft in level flight at M 1.8, shows strong wing-shock-waves with 


1 series of paintings by W. Howard Jarvis, S.Ay.A., illustrating aerodynamic shock-waves 


boundary layer separation on the wing surface. 
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Douglas DC-8 — Fitted with four Pratt & Whitney JT3 (J57) of approx. 10,000 Ibs. thrust, 
{ JT4 (J75) or Rolls-Royce Conway jets of 13,000 to 15,000 Ibs. thrust; cabin equipped for 118 
t to 144 passengers.—Span 139 ft. 9 ins., length 150 ft. 6 ins., gross weight 250,000 to 287,500 
lbs., cruising speed 490 to 515 knots, max. range 5,000 to 5,900 nautical miles.—125 ordered. 


: 





Convair 880 — Powered by four General Electric CJ805 
(J79) jets of approx. 10,000 Ibs. thrust; accommodation for 
80 to 108 passengers.—Span 120 ft., length 124 ft. 2 ins., 
gross weight 178,500 Ibs., cruising speed 535 knots; range 
approx. 3,040 nautical miles. — 48 ordered. 


De Havilland Comet 4 and 4B — To be built in an intercontinental (Comet 4) and a con- 
tinental version (Comet 48); both with four Rolls-Royce Avon RA. 29 jets of 10,500 Ibs. 
thrust; gross weight 152,500 Ibs. Cabin for 60 to 76 passengers (Comet 4) or 99 passengers 
(Comet 4B). Cruising speed 434 knots (Comet 4) or 473 knots (Comet 4B).—19 Comet 4s 
and a smaller number of Comet 4Bs ordered. Picture shows Comet 2E flying test bed. 


Vickers-Armstrongs Vanguard — Four Rolls-Royce Tyne turboprops of 4,020 s.h.p 

plus 1,175 Ibs. residual thrust; 76 to 122 passengers, depending on version, plus substantial 
' quantities of freight.—Span 118 ft. 7 ins., length 112 ft. 10.4 ins., gross weight 141,000 Ibs., 
i cruising speed approx. 350 knots. range approx. 2,600 nautical miles.—40 ordered. 





Lockheed Electra — Powered by four Allison 501-D.13 
(T56) turboprops of 3,750 e. h. p. each. Cabin equipment 
for 66 to 91 passengers.—Span 99 ft., length 104 ft. 
gross weight 113,000 Ibs., cruising speed 354 knots, range 
2,380 nautical miles.—135 ordered. 





The pictures on this page illustrate some of the more important 





turbine-powered medium and long stage airliners which will be com- 
ing into service on the world’s air routes within the next three to four 







years. The types shown are normally available in several different 






versions, so that the data given should be regarded only as a general 






guide. 




















* Cf. page 885: “The Transport Aircraft Situation’, by Peter W. Brooks, British 
European Airways. 





Bristol Britannia — With four 3,900 e. h. p. Bristol Proteus 
705 or 4,120 e. h. p. Proteus 755 turboprops; 60 to 133 passen- 
gers, depending on version.—Span 142 ft. 3% ins., length 
114 ft. or 124 ft. 3 ins., gross weight 155,000 to 175,000 Ibs., 
cruising speed approx. 350 knots, range approx. 5,400 
nautical miles.—64 ordered. 


Y% ins., 


Boeing 707 — Planned in four versions (with P & W JT3, JT4 or R.-R. Conway jets) and 
equipped for 80 to 146 passengers, depending on version.—Span 141 ft. 6 ins., length 134 ft. 
6 ins. or 146 ft. 8 ins., gross weight 247,000 to 295,000 Ibs., cruising speed around 520 knots, 
range more than 3,470 nautical miles.—151 ordered. 


Sud-Aviation SE.210 Caravelle — Two Rolls-Royce Avon RA. 29 jets of 10,500 Ibs. thrust 
each.—Cabin for 64 for 80 passengers.—Span 112 ft. 6% ins., length 105 ft., max. gross weight 
90,200 to 94,800 Ibs., cruising speed 400+ knots, range 1,400 to 1,650 nautical miles.— 
18 ordered. 


—_ 
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The I-18 Moskva over Moscow. 


Aeroflot Springs a Surprise 


On July 10th Russia’s airline Aeroflot pre- 
pared a little surprise for the press representa- 
tives accredited to Moscow: as a kind of 
substitute for the annual air parade at Tu- 
shino, cancelled this year, a special demon- 
stration was organized at Vnukovo Airport 
of four new Russian turbine-powered civil 
aircraft, all of which are already undergoing 
flight tests and which will shortly be intro- 
duced into service on Russia’s domestic and 
international routes. The Russians have al- 
ways been adepts at producing sensations for 
the West at the appropriate moment, and this 
demonstration on the eve of the jet transport 
age certainly seems to have achieved the 
desired effect. -- Admittedly, the new designs 
shown are still only prototypes, but com- 
mentaries in the Soviet press leave no doubt 
that Aeroflot plans to win a bigger place for 
itself in world air transport with its new 
equipment. The survey headed “The story 
of Soviet Jet Traffic’ reveals further details 
of these plans. 

Meanwhile it should not be forgotten that 
the Tu-104 was the first production jet trans- 
port to go into regular airline service after 
Britain’s D. H. Comet /, and the new Rus- 
sian jet and turboprop airliners will most prob- 
ably be in service before many of the turbine- 
powered aircraft under development in the 
Western countries. 

The following roundup lists not only the 
aircraft which the Soviet industry revealed to 
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the public at Vnukovo, but also something of 


Aeroflot’s future operating programme: 

l A four-jet medium-stage commercial 
transport with the designation Tupolev Tu- 
110, designed to carry 78 or 100 passengers; 
range approximately 3,500 km (1,900 nauti- 
cal miles) ! ; cruising speed roughly 800 km/h 
(430 knots). 

2 An improved version of the well-known 
Tu-104 with the designation Tupolev Tu- 
104 A, equipped to carry 70 passengers; range 
about 3,000 km (1,600 nautical miles); cruis- 
ing speed roughly 800 km/h (430 knots). 

3 A four-engine long-range turboprop air- 
liner, Ilyushin Il-18 Moskva, for 75 or 100 
passengers; range 5,000 km (2,700 nautical 
miles); cruising speed 650 km/h (350 knots). 
4 The four-turboprop Antonov An-10 
Ukraina for 84 or 126 passengers; range 
approximately 3,500 km (1,900 nautical miles); 
cruising speed more than 600 km/h (325 
knots). 

As regards the Tupolev Tu-/10, all that has 
so far been revealed by Russian sources is 
that this four-engine type is fitted with jet 
engines by A. N. Lyulka, a designer not 
hitherto mentioned, and is to be built in two 
versions, a luxury version for 78 passengers 
and a tourist class model for 100 passengers. 
~All figures for speed and range are from Russian 
sources and are therefore given in metric measures. The 


figures in knots or nautical miles printed in brack: ‘s have 
been converted by the editors. 
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With a maximum speed of roughly 1,000 
km/h (540 knots) and a range of 3,500 km, 
the Tupolev design will be roughly similar 
to the projected American medium-stage air- 
craft (Boeing 717, Convair 880, Douglas DC- 
9) or Britain’s D. H. Comet 4. A comparison 
with the Tu-104 reveals that the Tu-110 can 
be regarded as a larger, more advanced 
version of the well-known Russian twin-jet 
airliner. The fuselage has been lengthened 
immediately behind the entrance lobby and 
at the rear, and the four engines are installed 
in pairs on either side of the fuselage in the 
wing roots—a similar layout to that of the 
Comet. The engines are apparently a civil 
version of the jets that are fitted, for example, 
in the MiG-19 supersonic fighter and the 
Yak-25 all-weather fighter. They are said to 
have a substantially lower power (roughly 
3,800 kp 8,360 Ibs. thrust) than the Miku- 
lin engines in the Tu-104, but have in com- 
pensation a lower specific fuel consumption. 

Fuselage nose, tail unit and undercarriage 
arrangement reveal no essential modifications 
compared with the Tu-104. The two boundary 
layer fences on top of each wing half and the 
arrangement of the antennae have been re- 
tained. 

The Tu-110 can certainly make no claim to 
be a revolutionary design, but it does appear 
to have reached the operational stage and can 
be produced without too heavy expense, 
using a good proportion of the jigs from the 
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Tu-104. Another point that is particularly 


t stressed in Soviet quarters: ‘‘The comfortable, 
} modern cabin equipment in every respect 
ae meets the requirements of international 
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Es: the Tupolev Tu-104A differs from the Tu- 
104, as described in Jnteravia No. 5, 1956, 
primarily in having more powerful engines 
(improved version of the Mikulin M-209 de- 
veloped by P. F. Tsubetz), a lighter structure 
> and modified cabin installations for 70 pas- 
{ sengers (compared with 50 previously). The 
earlier system of dividing the passenger cabin 
into two lounges and a main cabin has been 


| F retained, though the latter now has 54 seats. a neil PP «ge 
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An undisclosed number of these aircraft is Pn EE Se SOSA ais ae ‘ 
shortly to be delivered to the Czechoslovak { —— 
; airline CSA, to operate a non-stop service on 


‘ the Prague— Cairo route. 


Slender lines and four jet engines buried in the wing roots are characteristic features of the Tu-110. 


rhe most interesting of the four new designs 
i is undoubtedly the //yushin 11-18 Moskva, 
whose resemblance to the Electra under de- wal 
velopment at Lockheed is unmistakable. This 
similarity extends not only to external con- 
figuration, but also to dimensions, weights 
and performance. Another interesting point 
is that the Russians have revealed the largest 
number of details on this particular model, 
evidently so that comparison can be made 
with corresponding Western designs (Electra, 
Vanguard, etc.). * 

Some particularly interesting information 
was revealed by V.N. Bugaisky, Deputy 
Chief Designer in Ilyushin’s Design Office, at oe 
» | a recent press interview. The Moskva, he said, 

: is fitted with four NK-4 propeller turbines — pye twin-jet Tu-104A, an improved version of the well-known Soviet jet airliner. 
1 designed by N. D. Kuznetsov, each of them 
_ | delivering a shaft power of approximately 
» | 4.000 h. p. With fuel reserves for one and 
, | a half hours’ flying, range is roughly 5,000 
Lo km (2,700 nautical miles), cruising speed at 
) | 8.000 to 10,000 m (26,000 to 33,000 ft.) is 
roughly 650 km/h (350 knots). Up to 8 tons 
of payload can be carried over the full range, 
F or up to 14 tons over a reduced range of 
2.000 km (1,080 nautical miles). The empty 
weight of 28 tons and gross weight of 58 tons 
reveal an extremely favourable ratio of useful 
load to gross weight, which should make the 
Il-18—according to Bugaisky—‘‘an excep- 
tionally economical turbine aircraft’’. He also 
particularly stressed the four turboprops’ low 
fuel consumption, the low cost airframe 
structure and the clever use that has been 
made of fuselage space. 
f The Moskva shown at Vnukovo was the 75- 1-18 Moskva turboprop transport, designed primarily for long-range international services (top), and An-10 Ukraina 
seat version with seats five abreast, combined turboprop aircraft for Russian domestic passenger and cargo operations (bottom). 
galley and pantry, cloakrooms and a luggage 
hold in the fuselage nose and rear. The fully 
pressurized cabin is furnished to meet Western 
tastes and is upholstered in soft pastel shades. 
Cabin pressure at 25,000 ft. is maintained at 
a level equivalent to 5,000 ft., and the air 
conditioning system is designed to operate 
reliably at ambient temperatures from —60 
} C to +60° C. Large freight doors underneath 
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For details of the Electra see Interavia No. 4, 1957. 
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The Moskva’s “design collective’: Chief Designer General 8. V. Ilyushin (centre), Deputy 
Chief Designer V. N. Bugaisky (right) and Chief Test Pilot V. K. Kokkinaki (left)... 


the fuselage and on both sides of the latter 
permit rapid loading and unloading. Russian 
aviation publications state that the Moskva is 
designed to the “fail-safe” principle (cf. 
Interavia No.7, 1956)—the first reference 
ever made to this principle—and that all load- 
bearing parts, in particular in the highly 
stressed regions of the fuselage walls, are 
duplicated; the cabin windows also have 
double panes. 


No inflammable fluids pass through the 
pressure cabin, and the whole fuel supply is 
carried in the wing tanks. Wing and tailplane 
leading edges are electrically de-iced, and the 
nose carries a collision and storm warning 
radar described as a “radio locator’ which 
works on the same principles as Western- 
designed equipment.— Working on the prin- 
ciple of “safety through excess engine power”, 
Ilyushin’s design office decided to use four 
turboprops with a total power of more than 
16,000 e.h.p., so that the aircraft can take off 
without difficulty even should one of the 
engines fail. On three engines it can still reach 
an altitude of 6,000 to 8,000 m (20,000 to 
25,000 ft.), and on two engines can continue 
cruising at altitudes up to roughly 5,000 m 
(16,500 ft.). The Soviet Minister for Aircraft 
Production added that the Moskva’s short 
take-off and landing distances enable it to be 
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used at all commercial airports at present in 
operation in the Soviet Union. 


Compared with the Moskva, the Antonov 


Ukraina is striking less for attractive con- 
figuration than for its very roomy fuselage, 
which provides accommodation for up to 126 
passengers (in the tourist class version for 
domestic services). Its kinship with the Anto- 
nov An-4 turboprop assault transport is obvi- 
ous.—The design was completed within a 
relatively short time at Antonov’s design 
office in Kiev, under the supervision of De- 
sign Engineer Nikolai Stepanovitch Trush- 
chenkov. The latter already has twenty years’ 
experience of aircraft construction and has 
been working in the Antonov office for 
roughly ten years. 

In designing this aircraft, special attention 
was given to the requirements for low-weight 
structure and capacity to operate from semi- 
prepared airfields. Drastic weight savings 
were achieved not only in the airframe, but 
also in the cabin equipment; to mention only 
one small detail, passenger seats are made 
entirely without metal springing in the cush- 
ions (foam rubber is used throughout). To 
make sure that it can operate on grass run- 
ways, the Ukraina is fitted with the same 
multi-wheel tandem undercarriage as the An- 
4 assault transport (i. e., two double tandem 





. and the Ukraina’s chief 





designer O. K. Antonov (right) with his chief test pilot 


wheels on either side of the fuselage, re- 
tracted into bulges in the fuselage floor). 
Soviet statements on the Ukraina’s pro- 
peller turbines are contradictory. A_ few 
months ago the Russian press wrote that four 
turboprops designed by Kuznetsov would be 


fitted; more recently, however, a number of 


other sources have announced that the air- 
craft is powered by improved turboprops by 
A. G. Ivchenko. The same engines are also 
reportedly to be installed in the Moskva at a 
later date. 

A view of the fuselage interior of the stan- 
dard Ukraina model demonstrated at Vnukovo 
(for 84 passengers) reveals the following sub- 
divisions in the pressure cabin: Next to the 
flight station in the fuselage nose comes a 
compartment for hand luggage and a wash 
room, followed by the main cabin in three sec- 
tions, each with seats six abreast (three seats 
on either side of the central gangway). Each 
passenger seat has a reading lamp, head- 
phones and a folding table. In the rear of the 
fuselage there is the galley and two toilets. An 
interesting feature is that the whole of the 
main cabin can be heated by countersunk 
electric heating elements, a system which 
should prove extremely useful during long 
waits in cold weather. The model demonstrated 
also carried an airborne cinema. 


The Ukraina at Vnukovo Airport. The roomy fuselage has accommodation for 84 or 126 passengers. The double tandem wheels on the main undercarriage are retracted into 


bulges on either side of the fuselage. 
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powered airliners on international routes. 
June 1955: First flight of the Tupolev Tu-104. 


at London Airport. 


33,000 ft. and an average speed of 430 knots. 

September 15th, 1956: Opening of the regular Tu-104 service 
on the 2,410 nautical mile Moscow-Irkutsk route; average 
flying time with an intermediate landing at Omsk 7 hours 
10 minutes. 

October 7th, 1956: Inauguration of the scheduled Tu-104 
services on the Moscow-Tashkent route. 

October 1956: Opening of services between Paris and Peking 
via Prague and Moscow, with the Paris-Prague stage 
being operated by Air France and CSA, using Lockheed 
Constellations and Il-14s_ respectively, and Aeroflot 
employing the Tu-104 on the Prague—Moscow-Novo- 
sibirsk section. The Novosibirsk-Peking leg was flown 
by Il-14s. 

October 15th, 1956: Opening of the regular Tu-104 service 
between Moscow and Tiflis. 

October 18th, 1956: An Aeroflot Tu-104 flew from Moscow 
to New Delhi, with an intermediate landing at Tashkent 
in 6% hours. 

Late November 1956: Inauguration of the Tu-104 service 
from Prague to Peking via Moscow and Irkutsk. Flying 
time, Prague—Moscow 3 hours; Moscow-Peking 11 hours. 

January 1957: Introduction of the Tu-104 on the Moscow- 
Kabarovsk route (3,510 nautical miles). 

March 1957: Announcement of an Aeroflot Tu-104 service on 
the Moscow-Copenhagen route for October 1957. This 
service is to be opened immediately after the runway 
extension at Kastrup Airport has been completed. 

Spring 1957: Accelerated expansion of Prague Airport to 
serve as terminal for the projected Soviet jet services to 
Western Europe and overseas. 

April 1957: Flight testing of the four-turboprop Antonov 
Ukraina began. 

April 1957: Announcement of reduced fare services by 
Ukraina between the Ukraine and Akyubinsk, Akmolinsk, 
Kustanai, Sverdlovsk, Novosibirsk, Irkutsk, etc. Services 
by turboprop aircraft were also planned between Odessa 
and the Crimea on the one hand, and Leningrad, Riga 
and Archangel on the other. 

April 8th, 1957: An Aeroflot Tu-104 arrived in Djakarta, 
Indonesia, on a route proving flight. 

July 1st, 1957: First demonstration of the 70-seat Tupolev 
Tu-104A at Moscow’s Vnukovo Airport. 

July 10th, 1957: First public demonstration of the Tupolev 
Tu-110, Antonov An-10 Ukraina and Ilyushin Il-18 Moskva 
turbine-powered airliners. At the same time a new long- 
range commercial transport for 180 passengers and a 
range of 3,800 nautical miles was announced. Known as 
the Rossiya, this aircraft will be shown to the public for the 
first time in October 1957. 

July 1957: Announcement of non-stop turbine aircraft ser- 
vices on the Moscow-Paris, Moscow-lIrkutsk, Irkutsk- 
Peking and Moscow-New Delhi routes. 





The Story of Soviet Jet Traffic 


March 1954: Marshal S. F. Zhavoronkov, at that time General 
Manager of Aeroflot, visited India, France, Sweden and 
Switzerland to study the prospects of obtaining reciprocal 
air transport agreements between Aeroflot and the various 
national flag airlines. In particular he was commissioned 
by the Soviet Council of Ministers to enter into preliminary 
discussions on the introduction of Soviet turbine- 


March 22nd, 1956: First public demonstration of the Tu-104 


August 1956: An Aeroflot Tu-104 covered the 3,430 nautical 
mile stage between Moscow and Peking at an altitude of 














While the interior of the Moskva, upholstered in pastel shades, is adapted to Western taste (top), the simple 
cabin equipment and closer set seating in the (’kraina seem to be designed for domestic services (bottom), 


Lunch aboard a Tu-1l04 en route to 
Irkutsk. 





Test Pilot Y. I. Vernikov, who was responsi- 
ble for flight testing the Ukraina, states that 
the aircraft takes off after a run of only 650 m 
(2,130 ft.) at full load; landing speed is 
roughly 170 km/h (90 knots). All these details 
suggest that the Ukraina is designed primarily 
for passenger, cargo and mail service to small 
remote cities and... in case of necessity, for 
troop transport. 

What conclusions can be drawn from the 
Aeroflot demonstration at Vnukovo? All the 
above-mentioned aircraft were designed and 
built under Russia’s sixth Five Year Plan, 
which lays down that the number of passen- 
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gers carried on Russian domestic transport 
services shall be multiplied by 3.8, and cargo 
services be doubled. Asa parallel development, 
the Russian aircraft industry is making strenu- 
ous efforts to develop competitive aircraft 
types for international long-range traffic. Here 
the Soviet planners’ aim is apparently less to 
provide highly refined flying equipment equal 
in all respects to tomorrow’s Western types 
than to get into quantity production as quick- 
ly as possible robust, but efficient, transports 
to be operational by the end of 1957.—In this 
connection, full tribute should be paid to the 
achievements of the Soviet engine industry, 


INTERAVIA 


which is now producing five different jet and 
turboprop models for civilian use and has 
laid the foundations for the development of 
Aeroflot’s new fleet. 

Further evidence of the technological pro- 
gress made by the Soviet aircraft industry will 
be provided by the Tupolev Rossiya long-range 
transport in October this year. Fitted with 
four super-powerful propeller turbines (ap- 
prox. 12,000 h.p. each), this 200-ton giant is 
reportedly to be capable of carrying 180 pas- 
sengers at speeds of around 800 km/h (430 
knots) over distances of up to 7,000 km 
(3,800 nautical miles). 
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What's in the Air? 







Extracts from \Interavia Air Letter, dai/y international news digest, 
in English, French and German. All rights reserved. 





MILITARY AFFAIRS 

@ The U.S.A.F.’s Golden Anniversary Air Show took 
place at Andrews Air Force Base at the end of July, 
as part of the celebrations to mark the 50th anni- 
versary of the United States Air Force. Highlights of 
the show, which was watched by some 75,000 people, 
included: First public demonstration of the Ryan X-13 
Vertijet VTOL research aircraft, first public showing 
of the Republic F-105 Thunderchief fighter bomber, 
low altitude fly past of twelve Boeing B-47s in for- 
mation, mid-air refuelling of a Boeing B-52 Strato- 















fortress by a Boeing KC-135 jet tanker, mid-air Two Firestreak missiles mounted on a D, H, Venom 
4 7 Y fighter. The air-to-air weapon is in production at de 
Havilland Propellers. 


refuelling of three North American F-100 Super 
Sabres by a Boeing KB-50 tanker. The greatest 
interest was aroused by the Lockheed X-17 experi- 
mental ballistic rocket, a three-stage vehicle weighing 
more than six tons, which was developed for the 
U.S. Air Force to explore the problems which arise 
when the warhead of a ballistic missile re-enters the 

wats. Ne ; d earth’s atmosphere at high speed. Also on show were 
ending over the first 22 Sea Hawk naval fighters to the — the Boeing IM-99 Bomarc guided missile and the 
Dutch Fleet Air Arm. Left to right, Captain Baron van — Bel] GAM-63 Rascal air-to-surface missile, as well as 


Boetzelaer, Netherlands Naval Attaché in London, all the Century series fighter aircraft. 
Lieutenant Commander R. J. Idzerda, who will command . ™ 


the first Dutch Sea Hawk squadron, Lieutenant C. Tim- | @ The Distant Early Warning radar line, which extends 
mer, Technical Liaison Officer, Royal Netherlands os ; over 3,000 miles from the east coast of Baffin Island to 
sqdn. Ldr. E. G. Franklin, Chief Test Pilot of Sir W. G Cape Lisburne in Alaska, went into full operation on 
Armstrong Whitworth Aircraft Ltd., and Captain Edwé on August Ist. According to the U.S. Air Force, con- 
F. Metzger, U.S. Navy. struction of the line, which will later cover the 


Aleutian Islands as well, was accomplished in 
32 months. The network of stations is to be operated 
on behalf of the U.S.A.F. by International Telephone 
and Telegraph Corporation. The D.E.W. Line con- 
sists of a string of rotating radars providing over- 
lapping coverage. 


AIR TRANSPORTATION 


@ The reorganization of Italian air transport will be 
carried out without delay after the extraordinary 
general meetings of L.A.I. and Alitalia shareholders, 
to be held on August 8th and 28th respectively. 
According to Rome sources, the Ministry of Defence 
(Air) will issue an operating permit, covering the 
scheduled transport of passengers and freight, to Tomas Delgado Pérez de Alba, President of Iberia (second 
— ' a? one unified company which will bear the name of from left) and Managing Director Cesar Gomez Lucia 
a tg = pone gn Migr Rigas see d Chief Alitalia Linee Aeree Italiane. This: company will peer velirrcaes yt Rett yr sony meng cog la 
Air Force General Renato Abbriata, head of the Direzione operate the sap aes hitherto shea by Alitalia and L.A.I. 707 Ib et rm me of the few { “4 i ‘lines who hi e 

‘ ° ° O77. eria Is one o i ew major alriimne who hay 
del Demanio (Directorate of Real Estate) at the Italian The B.O.A.C. and B.E.A. holdings in Alitalia, not yet placed orders for jet aircraft. Far left, José 
Defence Ministry, has been appointed to succeed General amounting to 30 percent of the total capital, will be Sagrista, Iberia Manager for the United States; far right, 
Mario Porru Locci as Director General of Civil Aviation. transferred to the new company. W. J. Kane, Boeing Assistant Manager, Commercial Sales. 





The Do 27 communications aircraft is being produced at Dornier’s Munich-Neuaubing plant at the rate of eight a month. Output is to be raised to 15 aircraft a month by 
October. 
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Then and now: 


@ British Overseas Airways Corporation is to acquire 


shares, under a recent agreement, to the value of 


£500,000 in Turk Hava Yollari A. O. (Turkish Air- 
lines). In return, B.O.A.C. will grant Turkish Airlines 
a credit of £1,500,000, repayable in 10 years, which 
will be used for the purchase of five Vickers Viscounts, 
the first of which will be delivered at the end of this 
year. B.O.A.C. will also give technical assistance to 
Turkish Airlines. 


@ K.L.M. Royal Dutch Airlines has set September 3rd 
as the opening date for its new Amsterdam—Houston 
service. Passengers on the inaugural flight will include 
the Netherlands Minister of Transport, J. Algera, the 
Manager of Schiphol Airport, U. F. M. Delleart, 
K.L.M. President I. A. Aler and Vice-President 
H. L. Slotemaker. 

@ AVENSA (Aerovias Venezolanas) has ordered five 
F-27 turboprop transports from Fairchild Engine and 
Airplane Corp. and negotiated short term options for 
three additional aircraft. Deliveries will begin in 
February 1958. 


INDUSTRIAL 


@ Aggregate sales of the French aircraft industry in 
1956 reached a total of 159,000,000,000 French francs, 
according to the Union Syndicale des Industries 
Aéronautiques. Of this total, airframe manufacturers 
accounted for 84,000,000,000 francs, engine producers 
for 40,000,000,000 francs and the equipment and 
accessories industry for 35,000,000,000 francs. It is 
estimated that in the current year, total sales will 
reach 170,000,000,000 francs (airframes 86,000,000,000 
francs, engines 44,000,000,000 francs, equipment 
40,000,000,000 francs). The industry at present 
employs 80,000 people—42,000 in airframe construc- 
tion, 18000 in engine manufacture and 20,000 in 
equipment and accessories production. 


@ Industrialist Howard Hughes, acting on behalf of 
Trans World Airlines, has offered to buy 30 Bristol 
Britannias, provided he can obtain early delivery, 
according to reports from Washington and London. 


@ Real Aerovias S.A. has placed an order for four 
Convair 880 medium-range jet airliners, according to 
an announcement by Convair Division of General 
Dynamics Corporation. 


@ Napier Engines Incorporated has been formed in 
Washington as an American subsidiary of D. Napier 
& Son Ltd., London. The principal objects of the 
company are to sell Napier’s products, to make 
contracts with customers for the overhaul of Napier 
engines, to sub-contract the overhaul and servicing 
of Napier engines, and to provide and distribute spare 
Parts. 


TECHNICAL 


@ A Lockheed C-130 Hercules (4 Allison T56) 
has performed a jet-assisted take-off after a ground 


the Fokker F.27 Friendship and its famous predecessor, 






















































the F. VIIA of the twenties and thirties. 


Fokker 





New military and air attachés: left to right Wing Commander 8S. 8S. Mitchell, R. C. A. F., Air Attaché to the Canadian 
Embassy in Moscow, and Group Captain J. A. D. B. Richer, R. C. A. F., Air Attaché to the Canadian Embassy in 
Belgrade. Lieutenant Colonel Werner Koch, Military, Air and Naval Attaché to the Swiss Embassy in Washington 
(also Military and Air Attaché, Ottawa), and Colonel Theophil Mosimann, Military and Air Attaché to the Swiss 
Embassy in London. 


Flying equipment for the Swiss Air Force: the Hawker Hunter Mk. 6 is now on the “short list’’ together with the 
Canadair Sabre 6. Picture shows the Hunter bearing the Swiss Alpine badge which it was awarded for its performance 
during demonstrations in Switzerland. 
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“Little Bee” 
O. K. Antonoy. Stalling speed 18 knots, 
200 ft. depending on load. 





Students of aerodynamics from ten N.A.T.O. countries 
recently completed their first year at the Centre de Forma- 
tion en <Aérodynamique Eapérimentale, Rhode-saint- 
Genése, near Brussels. The Centre was founded on the 
initiative of the Advisory Group for Aeronautical 
Research and Development (Chairman, Professor von 
Karman) to train engineers from N.A.T.O. countries in 
applied aerodynamics. Technical Director is Dr. R. P. 
Harrington. 


Republic F-105 Thunderchief fighter-bomber, shown in public for the first time at the 


Air Foree’s Golden Anniversary Air Show. 


U.S. 


is the designation of this seven-seat feeder aircraft by Russian designer 
max. speed 108 knots, 


take-off run 130 to 


run of only 400 ft. The aircraft was boosted by eight 
JATO bottles and broke ground within 4 secs, at a 
speed of 69 knots. Normal take-off run (unloaded) 
is 800 ft. 


@ New high-temperature synthetic lubricants for the 
engines of supersonic aircraft and guided missiles have 
been developed by the Air Research and Development 
Command. Known as alkylsilanes and composed of 
silicon, carbon and hydrogen, they retain their 
lubricating properties up to working temperatures of 
sre &., 

@ Pinto is now the official designation of Temco Air- 
craft Corp.’s TT-I jet trainer. 


@ Boeing Airplane Company has released first details 
of the short and medium stage Boeing 717 jet airliner, 
which is under development for operation over block 
distances of 175 to 1,475 nautical miles at a cruising 
speed of approx. 500 knots. The new aircraft should be 
ready for delivery from 1960 onwards and will have 
accommodation for 88 first-class or 130 tourist-class 
configuration the 


passengers. In dimensions and 


and JT 4 jet engines. 





Russia’s Kamoy Ka-15 multi-purpose helicopter has two coaxial three-blade rotor 
and reaches a max. speed of 65 knots with its 260 h. p. AT-14 R engine. 


Boeing 717 is identical to the 707-120 Jet Stratoliner, 
so that it can be produced on the same assembly line 
as the latter. Powerplant will consist of four P&W 
JT3s (in a more advanced version) or General 
Electric CJ 805s.—Span 130 ft. 10 ins; take-off weight 
185,000 Ibs (gross weight of the 707-120, 247,000 Ibs); 
cruising speed at 25,000 to 40,000 ft. approx. 475 to 
520 knots. 

@ The Missile Master fire control system, originally 
developed for the Nike anti-aircraft batteries, is now 
also to be used for controlling and coordinating the 
launching of the Northrop/Raytheon Hawk surface- 
to-air missile. 

@ Société Avions Paul Aubert announces that it has 
now completed design work on a twin-engine business 
aircraft, to be designated Cigogne. It will be fitted 
with two 180 to 240 h.p. Lycoming engines and be 
capable of carrying six persons. 

@ Rubber radar housings are being produced by 
Société Kléber Colombes for modern French combat 
aircraft. The housings include a pneumatic de-icing 
system and have good permeability to radar waves. 


\ group of items found at various times in the air intakes of the Pratt & Whitney JT3 
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The only jet trainer in the world to have been accepted for 


ying training. 


HUNTING PERCIVAL AIRCRAFT LTD 


A Hunting Group Company 


LUTON, BEDFORDSHIRE, ENGLAND and at 1450 O’CONNOR DRIVE, TORONTO, CANADA 
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is the versatile aircraft 


of Czechoslovak manufacture, 


the L60 BRIGADYR 


with a 220 b.h.p. Praga-Doris engine 


it can be used for : 


agriculture 

ambulance duties 

liaison service 

glider towing or aerial advertising 
passenger and freight transports 
aerial mapping 

patrol and reconnaissance duties, 
etc. 


Omnipol Ltd. 


Praha 3, Washingtonova 11, Czechoslovakia terbrogade 54, Kebenhavn V 
+ crate Y., Mariaukatu 15, 
eisin 


Its universal use is enabled by the 
following flying characteristics : 


short take-off run, 

short landing distance, 
low stalling speed and 
high maximum speed. 


Ask for a special offer with further 
particulars of the advantageous features 
of the L 60 BRIGADYR. 


REPRESENTATIVES: 


ARGENTINE: Dr. M. Insua, Arenales 
1161, Buenos Aires 

AUSTRIA: Ing. A. Rutte, Berggasse 16, 
Wien IX 

BELGIUM: R. Heuvelmans, 36 Avenue 
Albert Jonnart, Bruxelles 

DENMARK: Hamers-Luftfahrt, Ves- 


























FRANCE: Henri de Montmarin, 
22 rue Georges Bizet, Paris 16° 
GERMAN FEDERAL REPUB- 
Lic: Autohage _m.b.H., 
Schmittstr. 47, Frankfurt a.M. 
HOLLAND: R. Uges, Handels- 
maatschappij « Het Oosten », 
Thierenskade, Rijswijk ZH 
SWITZERLAND: Aero-Craft, 
Bahnhofstrasse 77, Zurich 














TAPE cuts costs 
all over the plant! 


Take “Scotcu” Brand Masking Tapes, for example. They can 
cut costs on all kinds of jobs. 

They give clean, sharp color separations on either straight-line 
or curved paint masking. The adhesive sticks tight and holds—yet 
strips off cleanly, leaving no residue. The crepe-paper backing 
stretches to follow odd shapes and contours—yet doesn’t shrink 
back to its original size. 

And “‘ScoTcH” Brand Masking Tapes will find many other cost- 
cutting uses around your plant: holding, protecting, sealing. 

Masking tapes are only a few of the many “‘ScoTcH” Brand 
Pressure-Sensitive Tapes. There are super-strong tapes with up to 
500 Ibs. tensile strength per inch of width . . . tapes with adhesive 
only along the edges—or on both sides . . . tapes made of metal... 
















tapes in colors, or tapes clear as glass. 


For further information or for the name of your nearest supplier, 
write Minnesota Mining and Manufacturing Company, International 
Division, St. Paul 6, Minnesota, U.S.A. 


Look what “SCOTCH”’ Brand tapes can do for you! 











STOP GALVANIC CORROSION between dissimilar 
metals with strips of ““Scotcn’”’ Brand Plastic Tape. 
This thin tape makes an excellent insulator while 
adding very little weight or bulk to the joint. 





CODE FUEL LINES with “Scotcn” Brand Acetate 
Fibre Tape. Tape is available in 12 brilliant colors 
for quick color coding identification; tape backing 
can be printed with coding message. 


MANUFACTURING PLANTS IN: 
*SCOTCH”’ 


Pressure-Sensitive Tapes 
product of 3M Research 


Campinas, Est. Sao Paulo. 


ARGENTINA ... Fabrica Argentina de 
Materiales Adhesivos (FADMA), 
Belgrano 1724, Buenos Aires. 


MEXICO ... Minnesota Manufacturera 
de México, Apartado Postal 7533, 
Ciudad de México 1, D.F. 


BRAZIL... Minnesota Manufatureira e 
Mercantil, Ltda., Caixa Postal 123, 


ENGLAND... Minnesota Mining & 
Mfg. Co., Ltd., Arden Road, 
Adderley Park, Birmingham 8. 


FRANCE... Minnesota de France, 
135 Boulevard Serurier, Paris 19me. 







SCOTCH 


BRAND 


PRESSURE-SENSITIVE TAPES 





HOLD RIVETS in place with “Scotcn”’ Brand Riv- 
eters’ Tape. Tape is clear, has adhesive only along the 
outer edges on one side. Eliminates replacing lost 
rivets, refinishing to take out scratches. 


GERMANY... Minnesota Mining & 
Mfg. Co. m.b.H., Immermannstrasse 
40, Diisseldorf-Reisholz. 


AUSTRALIA ... Minnesota Mining and 
Manufacturing Pty. Limited, 
St. Marys, New South Wales. 


CANADA ... Minnesota Mining and 
Manufacturing of Canada, Ltd., 
P.O. 757, London, Ontario. 








The term “Scotcn” is a registered trademark for the more than 300 pressure-sensitive adhesive tapes 
made in U.S.A. by MINNESOTA MINING AND Mé&ko. Co., International Division, St. Paul 6, Minnesota. 
































The French Airline serving five continents 
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FRANCE - MOROCCO - FRENCH WEST AFRICA 
GREECE - SOMALILAND - MADAGASCAR 
‘ PAKISTAN - VIET-NAM - INDONESIA 
AUSTRALIA - OCEANIA - NEW ZEALAND 


Tickets on sale at all travel agencies 
T.A.I. 23, rue de la Paix, PARIS 2¢. 


Langelaan & Cerf 
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MLA-1 air surveillance radar for naval use 
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Among the most recent projects 
developed by the Research and 
Development Laboratory at 
Microlambda are the two radar 
equipments shown here. 
Microlambda has begun quantity 
production of them for the Italian 
forces and for other European and 


non-European countries. 


MLT-4 anti-aircraft fire control radar for naval use 
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Representatives : 
Belgium 


Canada 
France 


Germany 


Great Britain 
Holland 


Italy 
Japan 
Mexico 


South Africa 


South East 


Switzerland 
U.S.A. 


Countries 


| months 


Austria 
Belgium . 
Canada * 
France . 
Germany . 
Great Britain 
Italy . 
Japan * 


* two years $12.00 
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Aircraft Rocket Engine Oxidants 


By W. N. Neat, Deputy Chief Engineer, Rocket Division, 


Two decades have passed since the initial 
flight trials were made in Germany with the 
first liquid propellant aircraft rocket engine to 
fly. In the intervening years, rocket engine tech- 
nology has progressed by leaps and bounds in 
terms of reliability and efficiency of operation; 
engines of massive performance have been pro- 
duced in the United States for missile propulsion, 
and at the other end of the scale, impressive work 
has been performed in Great Britain in the 
development of rocket engines having a conti- 
nuously variable thrust output for use in piloted 
aircraft. 

In contrast with the radical advances achieved 
in these directions, few marked changes have 
been made in the fuel and oxidant propellant 
combinations utilized. In particular the oxidants 
selected by the German engineers in the early 
years of rocket experimentation have remained 
in widespread use to this day. Thus the basic 
series of oxidants on which British, French and 
American rocket engines operate, continue to 
include liquid oxygen, high test hydrogen per- 
oxide and nitric acid. 


Where changes have taken place in the choice 
of propellant combinations is in the selection of 
certain fuel and oxidant combinations for spe- 
cific rocket propulsion duties. In this respect it 
is currently a point of some controversy as to 
which propellant combination forms the optimum 
for use in rocket engines intended for the pro- 
pulsion of piloted aircraft. With the increasing 
awareness in Europe of the performance advan- 
tages offered by the mixed-power interceptor, it 
is appropriate and important that a clarified and 
overall picture of what the various propellant 
combinations have to offer, be presented, 


It was necessary at the end of the war that 
each of the concerns interested in establishing a 
rocket engineering department should decide at 
an early stage on which of the various oxidants 
to specialise. This decision had by necessity to 
be taken before some of the wider chemical and 


Cut-away model of the de Havilland Sprite rocket engine. This engine had a thrust of 
5,000 Ibs. for 12 seconds, but has since been superseded by the Super Sprite. 
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De Havilland Engine Company Limited 


operational aspects of the oxidant and fuel com- 
binations were fully appreciated. In Great 
Britain, particular oxidants became associated 
with the names of Armstrong Siddeley Motors 
Ltd., Armstrong Whitworth Aircraft Ltd., and 
the de Havilland Engine Co., Ltd. At a some- 
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Approximate values for specific impulse (in secs) of rocket 
propellants consisting on the one hand of kerosene (fuel), 
and of concentrated hydrogen peroxide (83% H2O2) or 
nitric acid (98% HNOs) on the other. Impulse is plotted 
against combustion temperature (measured in degrees 
Kelvin, i.e., °C plus 273), for various mixture ratios of kero- 
sene with the two oxidants. It will be seen that for the 
lower temperatures more commensurate with those of 
practical value in rocket engines, hydrogen peroxide offers 
notably higher specific impulse than nitric acid. The 
curves are constructed for a pressure ratio of 20:1, 90% 
combustion efficiency and 90% nozzle efficiency. 





what later date, D. Napier & Son Ltd. and 
Rolls-Royce Ltd. entered the rocket field, also 
to work on particular oxidants. 


In the course of extensive research and deve- 
lopment by these companies and the Rocket 
Propulsion Department of the Royal Aircraft 
Establishment, a background of experience was 
built up which more clearly indicated the true 
spheres of influence of the various oxidants and 
their fuels. As a consequence of this, both liquid 
oxygen and nitric acid were discarded as pro- 
pellants for use in aircraft rocket engines, and 
hydrogen peroxide was officially selected by the 
Ministry of Supply for this duty. 

Likewise in the States, where by far the greatest 
resources and number of engineering personnel 
have been employed on rocket development, 
opinion has within the past twelve months or so 
swung strongly in favour of hydrogen peroxide 
as the oxidant for use in piloted aircraft—it is 
now almost certain that future designs of aircraft 
rocket engine will utilize this oxidant. In con- 
trast, on the Continent of Europe, where the 
main effort has concerned work on nitric acid 
to the virtual exclusion of the other oxidants, it 
is this chemical which has been consistently 
proposed for aircraft rocket applications. In 
this instance it may be suggested that the choice 
is the result of a decision taken over ten years 
ago and is not in fact based on an up-to-date 
technical appraisal of the relative merits of the 
three oxidants—the process of natural selection 
has not therefore been able to take effect. 

While for liquid oxygen there was a specific 
reason for its unsuitability as an aircraft engine 
oxidant—namely its high evaporative losses 
during aircraft stand-by periods—it may be 
argued that no such cut-and-dried defect applies 
to nitric acid. Conversely the importance of 
hydrogen peroxide as the aircraft oxidant lies 
not in any one feature but in its overall merits. 

Under these circumstances and to illustrate 
the reasons for the growing popularity of hydro- 


De Havilland Super Sprite liquid propellant rocket engine, delivering a thrust of 4,200 Ibs. 
for 40 seconds, is in production for installation as take-off aid inthe Vickers Va/iant V-bomber. 














The de Havilland Spectre during a ground run in an English Electric Canberra bomber. 


gen peroxide for use in aircraft rockets, a point 
by point discussion of the two oxidants is now 
presented. Consideration is made of the oxidants 
not purely from the point of view of their che- 
mical properties but also from their operation 
in the propellant supply and combustion systems 
of a rocket engine—it is on the basis of this latter 
aspect that hydrogen peroxide shows to parti- 
cular advantage. 


1. Functional uses. Hydrogen peroxide is a 
mono-propellant and as such may be used in 
both mono-propellant and bi-propellant rockets. 
In the first of these forms it has been utilized in 
simple designs of assisted-take-off units and in 
rocket-on-rotor power boosting systems for heli- 
copters. As a mono-propellant it is also used 
to energize turbines providing power for driving 
the rocket propellant pumps, for driving aircraft 
accessories (i.e., an auxiliary power unit) and for 
starting gas turbine aero-engines. In addition 
it is being used to assist in the under-water pro- 
pulsion of submarines, and to propel naval 
torpedoes. Nitric acid is suitable solely in bi- 
propellant rocket systems. 


2. Ignition. On being passed through a cata- 
lyst, hydrogen peroxide decomposes into super- 
heated steam and free oxygen at a temperature 
of around 600°C. This process is performed 
outside the combustion chamber, the gases then 
being injected to provide thermal ignition of the 
fuel, i.e. kerosene or wide-cut gasoline. If cor- 
responding fuels are to be ignited in a nitric acid 
rocket, an anti-chamber and spark igniter are 
necessary—alternatively, as is the case with the 
majority of nitric acid engines, a hypergolic fuel 


such as furfuryl alcohol is used to give chemi- 
cally spontaneous ignition on mixing of the fuel 
and oxidant. 


3. Safety. If hydrogen peroxide should be 
accidentally mixed with kerosene or wide-cut 
gasoline (the normal fuels used with this oxidant), 
there is no immediate risk of a fire or an explo- 
sion. The decomposition products of hydrogen 
peroxide, being in gaseous form, cannot accumu- 
late in the combustion chamber, and should 
liquid fuel accumulate in the chamber it would 
be swept away immediately following the injec- 
tion of the hydrogen peroxide. This latter cir- 
cumstance is a most unlikely occurrence as it is 
arranged that in a hydrogen peroxide engine, the 
oxidant is injected ahead of the fuel during 
starting and continues to be injected after the 
fuel on shut-down. 

Accumulation of either nitric acid or fuel in 
the combustion chamber would result in a 
“hard ” start or an explosion on the introduc- 
tion of the fuel or oxidant respectively. The 
complicated series of propellant sequence and 
mixture control valves consequently necessary 
on a nitric acid engine are not required in a 
hydrogen peroxide engine. 


4, Propellant Supply. To energize the turbines 
driving the propellant pumps, a separate flow of 
hydrogen peroxide is decomposed and passed 
through the turbine at 600°C. In a nitric acid 
engine, the combustion of a separate supply of 
fuel and oxidant is utilized, and the temperature 
of the gases is such that it is necessary to cool 
them by the injection of a separate water-metha- 
nol mixture. Alternatively, acceptable turbine 


Tabulated data 








Surface Tension (at 18°C) 
Refractive Index 

Electrical Conductivity 
Melting Point 

Boiling Point at 760 mm. Hg. 
Critical Temperature 
Specific Heat (0° to 18°C) 
Heat of Fusion 

Heat of Vaporisation 








75.94 dynes/cm. 

1.4067 at 25°C 

5x10 ~-’ recip. ohms/cm. 
PC 


0.58 
74 g. cal./g. at —1°C 
330 g. cal./g. at 155°C 





Physical Properties Hydrogen Peroxide Nitric Acid 
Molecular Weight 34.01 63.02 
Coefficient of Expansion (0 to 20°C) 7.85 x 10 -* 187 x 10° 


41.3 dynes/cm. 
1.397 at 16.4°C 
Conflicting data 

— 42°C 

86°C 

0.43 

9.56 g. cal/g. 

115 g. cal./g. at 86°C 
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temperatures may be achieved by operating with 
a very fuel-rich mixture. Both of these complex 
arrangements necessitate the inclusion of further 
sensitive mixture control and metering valves, 
and the need for additional liquids in the former 
system is an added operational problem. 


5. Performance. Taking into consideration 
the fact that the specific impulse theoretically 
attainable by a nitric acid-hypergolic fuel engine 
should (on a density basis) be higher than that 
attainable by a hydrogen peroxide-kerosene 
engine, it is noteworthy that the performance 
figures actually achieved exhibit a contrary trend. 
Nitric acid engines on the Continent have 
achieved 180 to 192 kg/kg/sec, while hydrogen 
peroxide engines in Great Britain have consis- 
tently attained specific impulses of from 190 to 
well over 200 kg/kg/sec. The accompanying 
lower combustion temperature of a hydrogen 
peroxide-kerosene engine has resulted in the 
combustion chambers and propellant injectors 
attaining a very long overhaul life. 


6. Propellant Provision. It is on the points of 
production facilities, cost and storage that most 
uninformed criticism is levelled at hydrogen 
peroxide and it is undoubtedly on these same 
points that nitric acid scores. In this context it 
can be stated that the production facilities for 
hydrogen peroxide in Great Britain are being 
continuously expanded to comply with the 
demands of the aircraft industry. The increase 
in production rates of the oxidant and the intro- 
duction of new manufacturing techniques is 
bringing about a steady reduction in cost. At 
present it is in the region of five times that of 
nitric acid and it is likely that the ratio will fall 
to 3:1 or even lower—a small price to pay for 
the wide range of advantages accompanying the 
use of hydrogen peroxide. 

As with nitric acid, the handling and storage 
of hydrogen peroxide involves the use of certain 
simple precautions and the selection of suitable 
materials. Attention to these prerequisites has 
avoided the occurrence of any major accident in 
Great Britain involving hydrogen peroxide, and 
at no time have any fatalities been associated 
with the use of the oxidant. Its storage charac- 
teristics are such that the liquid may be stock- 
piled in simple containers for a period of years 
without any measurable loss in engine perfor- 
mance arising. Any improvement by nitric acid 
over these claims can be of little significance. 
This oxidant, it should be mentioned, has the 
detractions of giving off toxic fumes and being 
highly corrosive. 

In conclusion it should be commented that 
hydrogen peroxide engines capable of continu- 
ously variable thrust under the control of the 
pilot, have been developed and test flown. The 
previously described properties of this oxidant 
have enabled this to be achieved in such a manner 
that the engines may be stopped and started as 
completely self-contained and _ independent 
powerplants. This type of achievement has not 
yet been demonstrated to be possible with nitric 
acid—the main range of engines using this oxi- 
dant have been of multi-chamber design. They 
are to be regarded therefore more as assisted 
climb and acceleration units than a true aircraft 
rocket engine capable of fulfilling a complemen- 
tary role to a turbojet in a mixed power inter- 
ceptor. From an operational supply point of 
view they could well require in this role the pro- 
vision of five different liquids, kerosene, nitric 
acid, a hypergolic fuel, and a water-and-methanol 
mixture—this is in strict contrast with the cor- 
responding requirement of a hydrogen peroxide 
engine, where in addition to the oxidant, only 
kerosene would be required as fuel for both the 
rocket and turbojet. 
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The Douglas DC-8 
makes Good Progress 


At the Douglas Aircraft Company’s new Long Beach, Calif. plant, the 
production and assembly of the main sub-sections of the DC-8 is in full 
swing. Here, in the most modern jet manufacturing lay-out covering more 
than 1,000,000 sq. ft., are taking shape the first of the more than 120 four- 
jet transport aircraft which are scheduled for delivery to airline companies 
throughout the world. 


The accompanying picture report on the Long Beach plant presents a 
brief look at the fuselage and wing assembly lines, together with some of the 
huge precision machinery without which the project could not be under- 
taken. Worthy of special notice is the fabrication of the 139-ft. span main 
wing structure of the DC-8, which is made from the longest tapered alumi- 
nium plate ever rolled. The fabrication and processing of wing skins 10 ft. 
wide and 50 ft. long, tapered from 0.230 ins. inboard to 0.135 ins. outboard, 
raise a problem of cost which could only be considered by a major manu- 
facturing concern such as Douglas. In view of the complexity of this 
undertaking it is perhaps interesting to follow the progress of a wing 
assembly through its various stages. 


The aluminium plate skins are produced at the Alcoa rolling mills 
in Davenport, Iowa, and are packed in dry ice in order to preserve a soft 
temper on the 1,500-mile rail journey to the Douglas Long Beach plant. 
Immediately on arrival the long unwieldy plates, each weighing some 
1,200 Ibs, are unloaded into a custom-built ice-box, where they are stored 
at a temperature of —20° F until the manufacturing line is ready to process 
them ; the handling of the plates in the gentlest possible manner is achieved 
by the use of a 32-cup Vac-U-Lift suction fixture on a Harnescheger crane. 
The fixture is controllable from the cab of the crane. 


The first step in the processing is the most important visual inspection 
of the plate to determine the most suitable side for the airfoil; this is done 
as the plate hangs vertically from the crane. Then, on padded layout tables, 


Close-up of DC-8 wing skin in the 4-way stretch press. The retention clamp above operator's 
head confines the stretch action. The jaw at operator's left hand holds the edge of the skin, 
Other jaws are at right behind retention clamp. Stretch die rises from below skin in the 
press as jaws stretch the part down over the stretch die. 
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DC-8 nose section assembly line at new jet transport manufacturing plant of the Douglas 
Aircraft Company at Long Beach, Calif. 


DC-8 jetliner wing skin in giant 4-directional stretch press at Douglas Long Beach plant. 
Retention clamps, crosswise to the sheet, hold the skin securely while the jaws on the right 
and the left draw the skin down over stretch die which rises under the skin to form a dihedral 
contoured angle. Holding fixture in foreground supports the 50-foot tapered aluminium 
plate. 
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DC-8 wing skins on fabrication line. 





a template is used to guide the rough trimming of the sheet; the approximate 
shaping is done with a small hand-saw using a carbide blade, with a hand 
router supplementing the saw in the corner cuts. 


A dihedral angle is set on the trimmed plate on a Pacific Power Brake 
before the plate is located on the giant four-directional Sheridan stretch 
press. The plate is placed between retention clamps on each side of the 
press, and jaws engage the skin fore and aft. In the actual stretch, a ram 
which carries the dihedral stretch die rises under 450-ton pressure between 
the retention clamps and the jaws, and the aluminium plate is stretched 
to the desired contour. 
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A contoured DC-8 wing skin is being lowered into anodizng tank. 


After trueing the edges the great wing sheet enters an aging oven before 
being chemically cleaned and anodized preparatory to assembly. 


Interest is heightened in this Douglas design because the wing skin is a 
single structure without a splice. This design gains all the inherent strength 
and smoothness of single structures, and avoids the weight penalties of 
splices. 

The March, 1956 edition of Jnteravia featured an article on the Douglas 
DC-8. The pictures now offered give some idea of the organization and 
planning which have gone into the project, and illustrate the progress being 
made by the company. 


The Automatic Stabilization and Control System of the Ryan Q-2 Firebee Drone 


by Forrest Warren, Project Engineer, and Carlton Corden, Systems Group Engineer, 
Ryan Aeronautical Company, San Diego, California 


The pilotless Ryan Q-2 Firebee turbojet 
drone missile is playing an important role, both 
as a precision tool in the building of accurate 
and reliable defensive weapon systems of the 
future, and also in the training of personnel in the 
control and use of present weapons. In the many 
missions performed the Firebee has proved itself 
to be absolutely reliable, in spite of the sensi- 
tivity and complexity of the systems which it 
contains. This holds good particularly for the 
automatic stabilization and control system, the 
result of many years’ patient development work. 


This system permits the Firebee to maintain 
stable flight and to follow the commands of the 
remote control operator. Provisions are incor- 
porated in the airborne part of the control 
system to receive and decode command control 
signals by means of a radar control receiver and 
decoder unit. These command control signals 
actuate the control surfaces through the auto- 
pilot, and control engine throttle setting to 
accomplish flight maneuvers. In the drone, the 
command is received, de-modulated and decoded. 
Thus the On-Off switch function at the remote 
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The Ryan Q-2 Firebee pilotiess target drone is less than 
half the size of a modern jet fighter. 
J44 turbojet. 
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station is repeated by the On-Off operation of a 
relay in the drone, and is transformed to give 
the desired drone maneuver. These maneuvers 
are initiated manually at the remote control box, 
which is provided with the necessary control 
stick and momentary switches, and is capable 
of flying the drone on a predetermined flight 
path. The guidance loop is closed by means of a 
radar plotting board which gives a continuous 
display of plan-position and altitude of the drone. 


Power unit : Fairchild 


The flight stabilization or autopilot system 
accepts the remote signals from the radar control 
receiver and decoder unit, to perform maneuvers 
commanded by the remote operator. In some 
applications a telemetering data link is provided 
to give the remote operator indications of selected 
aerodynamic and engine variables. 


Stabilization and control of the drone in 
flight is accomplished through the three conven- 
tional control axes, i.e., ailerons for roll, eleva- 
tors for pitch, and rudder for sideslip. Automatic 
stabilization is provided about the roll and pitch 
axes. The sideslip or rudder trim control is 
commanded at the discretion of the remote 
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Multi-channel 
aeronautical ground 
station, MR 370 


Covers frequency 
band, 100-156 Mc/s, and 
provides 622 channels, 
spaced 90 Kc/s or 560 
spaced 100 Kc/s. 
Channel change time: 
under 5 sec. Control: 
direct, or remote over 
telephone line. Fits 
most types of control 
console and mounts in 
standard racks. Units 
slide out and turn 90 
for easy servicing. 
Transmitter power : 50 
watts. Receiver fitted 
with automatic gain 
control and noise 
limiting. Sensitivity: 
1 microvolt opens 
squelch. Selectivity : 
100 db down at 90 Kc/s. 
Spurious radiation: 
—90 db. Spurious 
responses :—90 db. 
Weight : 122-5 lb. 




























Airborne 
transmitter/ receiver, 
MR 300 


For use in aircraft 

in conjunction with the 
MR 370 and MR 880 
ground stations. 
Provides 44 spot 
frequencies anywhere 
in civil band (118-132 
Mc/s). Type approved 
for new MTCA 100 Kc/s 
channel requirements. 
Transmitter power: 

5 watts nominal. One 
crystal per channel. 
Simple control unit 
provides direct 
frequency selection of 
any channel for which 
crystal has been 
inserted. Weight, less 
cables and racking: 
approx. 36 lb. 


four new ways to keep in touch with weeven*poteay 


Our engineers are always busy developing new equipment 
to fit the changing pattern of civil and military aircraft operation. 
Here are four up-to-the-minute examples. 





Single channel 
aeronautical ground 
transmitter/receiver, 


MR 880 


Costs less than £250. 
Operates in the 100/156 
Mc/s band on a channel 
separation of 100, 50 or 25 
Ke/s. Transmitter power: 
25 watts. Receiver 
sensitivity : 1 microvolt. 
Simplex or duplex operation 
on up to 5 adjacent 
channels. Supply : 100-250 
volts, 50 cycles, A.C. 
Height : approx. 26 in. 
Supplied in cabinet or 
for standard rack 
mounting, with direct 

or remote control. 


24 Channel trunk radio 
system, MR 851 


Frequency modulated trunk 

radio system providing 24 
telephone channels. For use 
where cables are impracticable 

or too costly. Further units 

may be added as repeaters to 
increase path length up to limit 
of signal/noise ratio. Repeaters 
are non-demodulating and 
special frequency control 
arrangements prevent cumulative 
crystal errors in multi-unit 
systems. ‘ Party line’ engineering 
channel, meter panel and fault 
alarm. Automatic change-over 
facilities available. Equipped 
with multi-element antennae 
and air-spaced co-axial feeders. 


We shall be happy to send you fuller particulars 
of any of these units or of the equipment we go ee, 
have available for any specific job you have in 
mind. These units will be on our stand—number 

RAE 
196—at the S.B.A.C. Display at Farnborough @ cea nat 


LONDON, W.1. 


from September 2nd to September 8th. 


Murphy Radio Limited (Electronics Division), Welwyn Garden City, Herts 
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offers you direct flights 
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Schematic diagram of the automatic control and stabilization channels of the Rvan Q-2 Firebee. 


operator. The autopilot system is so designed 
that, in the absence of command signals from 
the remote control station, any disturbances 
which cause deviations from a stable attitude, 
or from the commanded altitude, produce error 
signals in the autopilot data system. 


The accompanying schematic diagram illus- 
trates the functioning of the control and stabili- 
zation channels. Roll and pitch attitude error 
signals are provided by a gravity-erected vertical 
gyro. Rate signals for damping in roll are pro- 
vided by a rate gyro. Altitude error signals 
are provided by a barometric altitude controller. 
Signals from the gyros and altitude controller 
are mixed with control surface positioning signals 
in their respective axes. The combined signals 
are amplified through roll and pitch amplifiers, 
whose outputs actuate aileron and/or elevator 
servos. The servos position the control surfaces 
to stabilize the target in accordance with the 
flight path chosen by the remote control operator. 


The functions of the autopilot and remote 
control system are best illustrated by a typical 
mission. After release from the mother plane, 
approximately five seconds is allowed for the 
drone to pick up sufficient flying speed, and to 
damp out initial launch disturbances. The 
remote operator then transmits a “ straight and 
level’? command. In the drone, the altitude 
controller is automatically engaged and will 
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function until a “ climb ” or a “ dive ’’ command 
is received. 

A selsyn is clutched to an evacuated aneroid 
element, giving an output proportional to devia- 
tions from the reference altitude at which the 
“ straight and level’ command was transmitted. 
The output of the altitude controller is combined 
with the pitch attitude and elevator position 
signal to ultimately provide, through the pitch 
amplifier and servo, the elevator trim position 
necessary to maintain level flight. When sufficient 
airspeed has been attained, a “ climb ’’ command 
is transmitted by the remote operator. The time 
interval that the operator holds the control 
stick back regulates the magnitude of the climb 
command. 

In the drone, the “climb” signal is used to 
actuate a motor, which in turn drives a potentio- 
meter. The potentiometer is in the pitch data 
system containing the vertical gyro and intro- 
duces an “error” voltage. Balance in the data 
system is achieved when the drone assumes the 
commanded pitch attitude. After a climb of 
approximately 10,000 feet, a turn is made to 
keep the drone within required range boundaries. 
Prior to transmitting a “ turn’? command, the 
remote operator commands “ straight and level ”’. 
This allows the drone to level out and regain 
airspeed lost during the climb. The motor- 
driven potentiometer is automatically returned 
to center, and the altitude controller is engaged. 


‘ 
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A “left turn’? command is transmitted by 
momentarily holding the control stick to the left. 
In the drone, the left turn relay is locked electri- 
cally through the “climb”, “dive”, and 
“ straight and level” relays. In the event that the 
pilot does not command “straight and level” 
before the turn, the altitude controller will be 
automatically engaged. Closure of the turn relay 
creates an unbalance in the roll data system 
containing the vertical gyro and the roll rate 
gyro. Simultaneously, the pitch system is un- 
balanced slightly to provide a small additional 
increment of up-elevator. 

The angle of bank is pre-set to result in 45 
degrees at altitudes below 30,000 feet and 30 
degrees above 30,000 feet. An additional control 
is provided by which the remote operator may 
override the 30-degree bank and obtain 45 de- 
grees when necessary. The bank angle is nor- 
mally selected automatically by a barometric 
switch in the drone. The turn will continue 
until a “ straight and level ’’, “ climb ”’, or “ dive” 
command is given. A “ dive’? command creates 
functions in the drone similar to those described 
for “climb”, but in the opposite direction. 

Through a series of such maneuvers, the drone 
can be directed over any selected track up to the 
present operating ceiling of 40,000 feet. And 
it can be done with the regularity and reliability 
demanded by the fast-growing family of guided 
missiles now in service or being developed. 
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The Radio-Mailles Navigation System 


The following article is based on technical information supplied by P. C. Gaudillére, 
Société Francaise des Télécommunications, Paris. 


The increasing speed and density of air trans- 
port render the introduction of a basic navigation 
system, as called for by I.C.A.O. as early as 1946, 
an inescapable necessity. Any such basic system 
must provide radio communications, navigation, 
traffic control and collision warning for all air- 
craft, from take-off to landing, in all regions, 
under all atmospheric conditions and without 
intervention by the air traffic control personnel. 


Today only one navigation system which meets 
this definition of a basic system is known, 
namely the Radio-Mailles (Radio Grid) system 
developed by Pierre C. Gaudillére. It is based 
on the generation of mobile radio-electric lines, 
known as “ isophase lines ’’, which scan an area 
of several hundred kilometres every second. 
If the passage of an isophase line is detected in the 
aircraft and compared with a time signal (or 
another isophase line), a position line for the 
aircraft can be established. If it is also arranged 
that the isophase line triggers a repeater signal in 
a transponder in the aircraft, a ground station 
receiving these signals can construct a position 
plan of all the aircraft in the control area. 
Finally, airborne 
neighbouring aircraft enables collisions to be 


reception of signals from 


avoided. 


Fig. 1: Four transmitters in a rectangle : the arrangement for short-distance navigation. 


























Producing the isophase lines 


If two widely spaced transmitters with signals 
on neighbouring frequencies (p and q) are modu- 
lated, it is found that the line joining all points 
at which both signals arrive with the same phase 
at a given moment (isophase line) resembles a 
hyperbola with the two transmitters as focal 
points. The isophase line constantly changes 
position, so that it scans the whole area. 

Taking c as the speed of propagation of 
electromagnetic waves, and assuming that p is 
greater than g, the following expressions are 
arrived at: 

— the frequency at which the isophase line scans 
a given point is F = p—q; 

— the speed of the isophase line along the line 
joining the two transmitters is V = c(p—q)/ 
(p+q); 

— the maximum distance between the two 
transmitters for which there is only one iso- 


phase line in space at any given moment is 
D = c/(p+q). 


Choosing the frequencies 


If two of the three values F, V and D are fixed, 
the third parameter and the two frequencies p 
and gq can be obtained from the above equations. 


For practical reasons the scanning frequency 
selected is of the order of 1 per second; i.e. 
F 1 per sec gives p—q = | c/s. 

The distance between transmitters can vary 
between a few kilometres and several hundred 
kilometres, depending on the use which is to be 
made of the system. Inserted in the equation 
D = c/(p+q) to ensure elimination of ambi- 
guities, it gives the value for p and g. 

On the one hand it can be deduced from the 
above that the speed of the isophase line under 
these conditions will be several hundred kilo- 
metres per second. It is thus low compared with 
the speed of propagation of electromagnetic 
waves, but high in relation to the speed of an 
aircraft. On the other hand, p and g are found to 
have modulation frequencies in the audio range. 

As the Radio Grid system works independently 
of the carrier frequencies, the latter can be 
selected in accordance with the propagation 
characteristics for the given field of application: 


Low frequencies (LF) for long-distance navi- 
gation, 
for medium- 


- Medium frequencies (MF) 


distance navigation, 
High frequencies (VHF, UHF, SHF) for 
final approach and landing. 


Fig. 2: Four transmitters in pairs at either end of an airway : arrangement for 


medium and long-distance navigation. 
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Navigation 


Four transmitters are used, two of which 
transmit modulated signals on frequency p, and 
the other two on frequency qg. These produce 
four isophase lines with the same scanning speed 
and frequency. The geometrical location of all 
points at which the time interval between the 
passage of two isophase lines is constant provides 
a position line. If the two position lines produced 
by the two pairs of isophase lines are designated 
X and Y, the following networks of position 
lines are obtained for various geometrical 
arrangements of the transmitters: 


— If the four transmitters are set up at the 
corners of a rectangle, the X and Y lines 
intersect at an angle of roughly 90° and form 
(particularly in the centre) a fairly regular 
grid (Fig. 1). This arrangement is parti- 
cularly suitable for short-distance navigation. 
If the four transmitters are arranged in pairs 
at either end of an airway, the X lines will 
divide the airway longitudinally, and the 
Y lines will mark off the distance (Fig. 2); 
suitable for medium and long-distance navi- 
gation. 


— If the four transmitters are arranged in a 
straight line, with two of them grouped to 
form a central station, the X lines will form 
hyperbole, which the Y lines intersect at an 
angle of 90° in the neighbourhood of the 
central vertical on the line joining the trans- 
mitters (Fig. 3). This arrangement is designed 
for long-range navigation. 


Air traffic control 


The air traffic control centre has a very simpli- 
fied television receiver whose scanning rate is 
synchronized with the signals emitted by the 
transmitters. The passage of an isophase line 
triggers a repeater signal in a transponder in the 
aircraft; this signal then produces a light blip 
on the television screen at a point corresponding 


Fig. 4: Demonstration equipment in the Paris area covering 
a region 100 kilometres square. 
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Fig. 5: Medium frequency transmitter for the Radio-Mailles 
navigation system, 


to the aircraft’s position. In this way a position 
plan, such as is familiar from radar screens, is 
obtained. 

In addition, the controller has a selector which 
he can set on the point of light corresponding to 
a given aircraft. This causes a transmission 
signal to be emitted on the passage of the iso- 
phase line and sets a radio receiver in the air- 
craft in operation. The controller can now trans- 
mit his information to the aircraft without dis- 
turbing other aircraft in the area. 


Anti-collision warning 


In the same way as the aircraft’s repeater signals 
are received by the ground station, they can also 
be used aboard other aircraft to construct a 
position plan. 

A barometric altimeter regulates the distance 
between the two pulses forming the repeater 
signal. As the aircraft television receiver is also 
regulated by the altimeter, only aircraft at a given 
altitude are detected. Provided the screen, on 
which the aircraft’s own position always appears 
in the centre, has a sufficiently long afterglow, the 
light blips from neighbouring aircraft reveal their 
courses. Any line approaching the centre point 
thus indicates collision danger. 
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Fig. 6: Airborne receiver with four units, each tuned to one 
of the four transmitters. 















































Fig. 7: Time measuring equipment to determine position 
lines as defined by the time of reception of two consecutive 
isophase lines. 


Demonstration equipment 


A demonstration model of the Radio Grid 
system has been constructed, under French 
Government contract, in the Paris area, to cover 
an area 100 kilometres square (Fig. 4). It works 
with four medium frequency transmitters (Fig.5), 
whose carriers are modulated with an audio 
frequency of p = 385 c/s, and g = 384 c/s. This 
corresponds to a scanning frequency of 1 per 
second and a channel width of 1 kilometre. 

The airborne receiver (Fig. 6) consists of four 
units, each tuned to one of the four transmitters. 
It detects the passage of the four isophase lines 
and passes the signals to a time measuring 
instrument (Fig. 7), which determines the time 
interval between two successive isophase lines 
and provides a direct indication of the position 


line thus obtained. 
* 


Although the Radio-Mailles system of naviga- 
tion is still in the early stages of development it 
promises to provide a satisfactory solution to air 
traffic control problems; collision warning, 
double position checking (on the ground and in 
the aircraft), elimination of ambiguities and of 
the danger of saturation and, finally, coverage 
of all distances and altitudes practically exclude 
all danger of collision with other aircraft or 
ground obstructions. 
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The first impression that a spark plug is a relatively simple device is 
fundamentally true. Simply, it must convert an electrical impulse, delivered 
to it by the ignition system, into a spark capable of starting combustion of a 
fuel-air mixture. However, the conditions under which this must be achieved 
cause the complications, and these are:— 


Gas temperatures as high as 1,700°C 
Pressures as high as 2,000 Ibs. per sq. inch (140 kg/cm?) 
Voltages as high as 18,000 volts. 


The spark plug must be designed so that there will be no interference 
with the communication system of the aircraft and must be capable of 
operating under the above conditions for extended periods of time; in 
500 hours of operation a plug must spark approximately 40 million times. 
It is these severe operating conditions that make an aircraft spark plug the 
complex device that it is. 

Materials must be selected which will withstand these high temperatures, 
pressures and voltages. For the ceramic insulator, aluminum oxide has 
been found to make the most satisfactory material. It has the following 
desirable characteristics: 


Relatively good thermal conductivity 

Excellent resistance to chemical attack 

High electrical insulating properties even at high temperature 
Good stability at high temperature 

It is readily available. 


Another material whose nature is determined by the severe operating 
conditions is the alloy used in the electrodes, and two basic materials have 
been proved by experience to be best able to withstand the severe corrosive 














Fundamentals of Spark Plug Design 


An extract of some of the points made by L. R. Lentz, Assistant Director of Engineering, 
Champion Spark Plug Company of Toledo, Ohio, in a paper read to the delegates from 
some fifteen nations at the recent Aviation Spark Plug and Ignition Conference orga- 
nized by Champion in London. 


conditions, high oxidizing temperatures and spark erosion. These are 
alloys whose major constituent is nickel, and alloys which are primarily 
platinum. Nickel alloys, of course, are considerably less costly than pla- 
tinum, but to withstand the erosion and corrosion, have to be made more 
massive in size. 

When we design spark plugs, we are working between two limits. On 
the one hand we must make the plug so that it will not cause pre-ignition 
under the highest possible output, and under the most adverse operating 
conditions; this means that the temperature of the hottest part of the plug, 
the tip of the insulator, must be kept below a certain limit, determined by 
experience at about 800°C. On the other hand, the temperature of the 
insulator must be kept above a certain point under idling and cruise condi- 
tions to prevent the collection of lead and carbon deposits, which would 
cause the spark to be shunted from the gap; from experience it has been 
found that the insulator temperature should not be permitted to drop below 
425°C during operation, to prevent this. 

The ideal spark plug will have the same insulator temperatures regard- 
less of power conditions. We know, of course, that this is impossible; 
however, there are certain features, such as insulator nose length, clearance 
volume around the insulator and clearance to the area around the insulator, 
which can be modified to reduce the effect of the widely varying temperatures 
resulting from high and low power outputs. 


To determine the relative operating temperatures by comparison with 
a known standard plug, the Champion Spark Plug Company is using a 
special single-cylinder engine designed by the Ethyl Corporation and built 
by the Laboratory Equipment Company in Mooresville, Indiana. To 
supplement the information obtained from the rating engine, Champion 
has developed thermocouple spark plugs with the thermocouple imbedded 
in the tip of the ceramic insulator, which is the hottest part of the spark 














Cross section view 1. — The temperatures of various parts of the Champion RHA37N spark plug during take-off (left) and cruise (right). 
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Cross section view 2. — The difference between a “ cold" (left) anda “ hot" (right) spark 
plug lies principally in the varying linear distance from the centre electrode to the gasket 
seat. 


plug; these thermocouple plugs have been designed so that the rating of the 
spark plug itself is not affected, and have been of considerable value in 
determining the correct heat ranges for the different rows of plugs for 
installation in aircraft engines. 


The cross-section views at Fig. ] show the temperatures of various parts 
of the Champion RHA 37N spark plug during take-off (left) and cruise 
(right). With the aid of the thermocouple spark plug it has been possible to 
determine the heat flow pattern into and out of spark plugs, and how 
various design changes affect this pattern. 


The difference between a “ cold”’ and a “ hot”’ spark plug, or in other 
words a spark plug with greater or lesser pre-ignition protection, lies prin- 
cipally in the varying linear distance from the centre electrode to the gasket 
seat (cross-section view No. 2). On the longer insulator, heat has to flow 
over a longer path, and consequently this insulator tip runs hotter, resulting 
in a lower IMEP rating. 


Another construction feature affecting pre-ignition rating is the heat 
transfer medium from the ceramic insulator to the shell; in the colder 





spark plugs, this heat transfer is achieved through the large area of a copper 
sleeve. 

Generally, the pre-ignition of the spark plug is determined by the tem. 
perature at which the tip of the ceramic insulator operates. However, it is 
also important that the electrodes, both centre and ground, be kept at a low 
operating temperature so that electrode erosion can be kept at the minimum. 

For example, to keep the centre electrode relatively cool a central core 
of copper is used because of its good thermal conductivity. The criticism, 
sometimes levelled, that the erosion of this copper would affect the IMEP 
rating of the spark plug, and thus affect the pre-ignition protection of the 
spark plug in the engine, is perhaps refuted by the fact that for approxi- 
mately twelve years Champion has been successfully producing spark plugs 
with exposed copper in the centre electrode. From experiments carried out 
it seems to be obvious that erosion of the copper core is too slight to affect 
the useful life and performance of the spark plug. 


Cross section views of two Champion spark plugs. On the left the REA37N and on the right 
the RHA37N. 
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London Airport, the Official Story of the new World Air 
Centre. — By John Chandos: drawings by Feliks 
Topolski and Gordon Cullen. — Prepared for the 
Ministry of Transport and Civil Aviation by the 
Central Office of Information. — Her Majesty’s 
Stationery Office, London, 1956 (English, 65 pages, 
4s.). 


This glossy brochure is a good example of how the 
lay public’s interest can be drawn to an important 
project such as a major airport. Beautifully illustrated 
with photographs and drawings, the booklet describes 
the growth of London Airport over the past ten years, 
in the course of which it evolved from a collection of 
tents and caravans with three runways into the imposing 
installation with giant buildings and six runways as it 
exists today. It is the irony of fate that, although barely 
completed, London Airport is rapidly becoming incapable 
of handling the enormous growth in air traffic and will 
shortly be supplemented by another major airport in 
the London area. Ed. 


Guide de Fret Aérien 1957. — (Air Cargo Guide). 
8th Year, published by Berény & Co., Paris, 1957, 
under the patronage of the Ministry of Public Works, 
Transport & Tourism (French and English; 71 pages). 
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An indispensable handbook covering French and 
European Air Freight Traffic (Market Analysis; Tariffs; 
Transport Documentation; Freighter Aircraft; Customs; 
Aeronautical Law; Freight Companies; Warehousing and 
Packing for Air Freight; Insurance etc.). The Air 
Transport companies will need no reminder of the 
current issue of this year book, in handy pocket size, 
and it is strongly recommended for its practical value 
to users of air freight services. He. 


Les Mécanismes Hydrauliques. — By J. Faisandier, 
Dunod, Paris, 1957 (French, XII+224 pages, 
174 figures, 2,200 French francs). 


This book discusses the essential principles of the 
transmission of power by means of a hydraulic fluid 
under pressure, and examines the general principles of 
pressure generators or pumps which receive power from 
an external source and transmit it to the fluid, of the 
receivers, motors or jacks which receive energy from 
the fluid and return it to the outside, and of the connect- 
ing elements between the pump and the receiver, conduits 
and valves which direct the fluid to the receiver to be 
controlled. 

Aviation makes wide use of hydraulic energy (under- 
carriages, flaps, dive brakes, servo controls, etc.), and 


INTERAVIA 





hydraulic systems also find wide application in the 
Navy and in industry. 

The author gives many descriptions of existing compo- 
nents and of the rules to be followed in manufacture, 
tests and maintenance of hydraulic equipment. He has 
added a number of technological supplements concerning 
structural materials and machining methods, an examina- 
tion of the theory of hydraulic servo mechanisms and 
numerous examples of current applications for hydraulics. 

The book will certainly be of value to the pupils of 
the bigger schools and to all engineers and technicians 
who design, use or plan to use hydraulic systems. 

So. 





Photo credits: Front cover: British European Airways ; pp. 872- 
880: manuf. ; p. 881: Paul Cullerne, A. V. Roe; p. 882: Royal 
Navy; pp. 883-884: manuf.; pp. 893-895: Interavia files (4), 
Interavia drawings (2) ; pp. 896-898 : Port of New York Authority ; 
pp. 899-900 : Interavia files ; pp. 908-910: Interavia files ; p. 913: 
Interavia files ; pp. 914-917 : Photochronika Tass (5), United Press 
(Planet News Ltd.) (6) ; pp. 918-920 : Photopress (2), Patrick Dolan 
(1), R.C.A.F, (2), manuf. (11), Interavia files (2); pp. 929-930: 
author; p. 931: manuf.; pp. 932-935: manuf.; pp. 936-937: 
manuf. ; pp. 938-939 : manuf. 
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SERVICES LINKING 


4 CONTINENTS 






















PROBE AND DROGUE 


Adopted as standard by both the Royal Air Force and the U.S. Navy, the 
‘Probe and Drogue’ system of flight refuelling was pioneered and 
developed exclusively by Flight Refuelling Limited. 


FUEL SYSTEM EQUIPMENT 


The most complete range of fuel system components in the world is 
manufactured by Flight Refuelling Limited and is used by leading aircraft 
constructors all over the globe. 


GENERAL AIRCRAFT SERVICES 


Long experience of most types of air- 
craft, as well as ample modern equipment 
and plant, enable Flight Refuelling Limited 
to offer unequalled facilities for the 
overhaul, repair and modification of air- 
craft. Facilities are also available for the 
design, development and flight testing 
of prototypes. First-class servicing and 
hangarage are available, and complete 
airframe components and assemblies can 
be constructed or rebuilt. 


Visit us on stand 145 Farnborough 
Telephone: Airshow 4020 


FLIGHT REFUELLING LIMITED 


Tarrant Rushton Airfield, Blandford, Dorset, England 


Contractors to British, U.S. and many other governments. 














AIRCRAFT and ENGINES HEATING 


POTEZ 75 p eso hai 


for oil and gas 











Armoured police and ground defence aircraft 


ETABLISSEMENTS 


HENRY POTEZ 


KLEber 27.83 - 46, Avenue Kléber, PARIS XVIi®° - POTEZAERO-PARIS 


























C.R. 21 is a new high-power surveillance radar. It is avail- 
able either complete and self-contained in mobile form as 
illustrated above or as a series of units readily installed 
in a building. The large reflector provides a narrow beam- 
width that assists in giving a high definition display. In the 
vertical plane, coverage is obtained through 45° without 
beam switching or tilting. 


Either single or twin channel 
installations are available. 


COSSOR RADAR 





Unwanted permanent echoes can be cancelled by means 
of the latest type of Moving Target Indication circuits. 
Rain responses can be eliminated by circular polarisa- 
tion. Modern aircraft speeds and heights, together with 
mounting traffic densities are constantly increasing the 
demands on radar performance. C.R. 21 is well aligned 
to the present and future requirements of the jet age. 





Accessibility : The magnetron, like all major 
units, is readily accessible. 





Each electronic chassis is serviced from the 
Sront—whilst operating if desired. 

















COSSOR RADAR & ELECTRONICS LIMITED 


One of the Cossor Group of Companies 


COSSOR HOUSE HIGHBURY GROVE LONDON, N.5 


Telegrams : Cossor, Norphone, London Telephone: CANonbury 1234 (33 lines) Cables: Cossor, London C.R.65b 
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DAILY SERVICES 

FROM NAPLES, ROME AND MILAN 
TO BOSTON AND NEW YORK 

BY LUXURIOUS FOUR-ENGINE DC-6B 


IN EUROPE FLY BY LINEE AEREE ITALIANE 
FOUR-ENGINE VICKERS VISCOUNT 
WITH ROLLS-ROYCE TURBOPROP ENGINES 


Information from all travel agents or the offices of 


ITALIAN AIRLINES 























FRANCE - SWITZERLAND - BALEARIC ISLANDS - ALGERIA - SAHARA 





by four-engine 
CONSTELLATIONS 
and DC-4s 







COMPAGNIE GENERALE DE TRANSPORTS AERIENS 


AIR ALGERIE 






Agence Laferriére 
ALGIERS 
Tel.: 404-20 






6, rue Auber 
PARIS 
Tel.: RIC 97-59 
















AIR DEFENCE URAC ALAN 


AUTOMATIC ANTI-AIRCRAFT SYSTEMS 
AUTOMATIC AIR TRAFFIC CONTROL SYSTEMS 









FIRE CONTROL EQUIPMENT 


) N.V. HOLLANDSE SIGNAALAPPARATEN 





| _SERVO-MECHANISMS 
HENGELO O. NETHERLANDS 














7" INTERNATIONAL 











TECHNOLOGICAL 
SHOW 


TURIN, September 26th to October 6th, 1957 


METALLURGY 

GENERAL ENGINEERING 
MACHINE TOOLS 

GENERAL TOOLS 
AERONAUTICAL ENGINEERING 

ELECTRICAL ENGINEERING 

ELECTRONIC ENGINEERING 

NUCLEAR ENERGY 

PLASTICS, RUBBER, VARNISHES 
AND GLUES 

CINEMATOGRAPHY 

PHOTOGRAPHY 

OPTICS 

BUILDING AND ROAD BUILDING 
MACHINES AND EQUIPMENT 


Associated events 


* 2nd National Exhibition of Inventions and 
Industrial Progress in Mechanical Engineering 
% International Meeting of the Technical and Scientific 
Press 
* 9th International Cinematographical Congress 
* 9th International Cinema week 
9th International Plastics Congress 
Film shows of technical documentation 


Events organized by the International Engineering Show 


* 3rd International Conference on Winter Road Traffic 
(Cervinia, February 4th to 7th, 1957) 

* ist International Exhibition of tractors and 
their applications (May 12th to 19th, 1957) 





Foreign agents: 


PARIS — Italian Chamber of Commerce in 
Paris, 134 rue du Faubourg St. 
Honoré, Paris Ville — Telephone 
Elysées 46-27 - Balzac 39.80 - 41.88 


— Italian Chamber of Commerce for 
Germany, Feldbergstrasse 24 — 
Telephone 74.747 - 74.767 


FRANKFURT/MAIN 


BRUSSELS — Belgo-Italian Chamber of Commerce, 
rue du Midi 61 — Telephone 12.96.31 

AMSTERDAM —J. Leonard Lang, Stadhouders- 
kade 114 — Telephone 27.100 

GENEVA —Pondil S.A., rue de la Tour-de- 


I'lle 1 — Telephone 25 62 34 


WEMBLEY (Middlesex) — Fiat England Ltd., Water Road — 
Tel. PERivale 5651 











Ask for our special prospectus TP/| 



































6x9 cm 
2% X 3% 
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cable release—these a 


dynamic camera for d 


AHEAD OF ITS TIME... 


technology produces new, more rational 
inventions. Today's Utopi 


b10_becomes to- 
morrow's practical reality, Technology is 


progress, creates new worlds. 

Aviation and photography have long been 
inseparable. The latest nological ad- 
vances merge and @ entirely new 
prospects never heard 
Adaptable and versatile 
PRESS with its fast and 
solves the problems 
photography. It is alwe 
and its unique design & 
for other cameras. j 
Automatic coupling off 
finder, quick-change bé 
film and film pack in§ 
colour, Anatomical Hag 
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The Martin-Baker Mk. 5 Ejection Seat is now being 
delivered in quantity to the United States Navy. 





- ~ a / > (Ff AY4 
TO7TAKi | 664577 








A-LI. links India with U.K., Europe, Middle East, 
East Africa, Far East and Australia. 


Luxurious Super Constellations, 
and every Ist Class seat a Slumberette. 








AIR-INDIA | ISS tesernationes 
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all new and daring 
designs, 

most French 
guided missiles 

use 


HIGH MODULUS FABRICS 


for increased weight saving 
and resistance 
in their fibreglass reinforced plastics. 
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PIERRE GENIN ET C" S. A. 
44, rue Paul-Valéry - PARIS (16°) 


“ITZ Tit 


TEL. PASSY 13-91 iam 
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THROUGHOUT THE WORLD - THROUGHOUT THE YEARS! 


A Proud History 
of Pioneering 


1919 - KLM is founded at The Hague, Holland, - 
the o/dest air company in the world still flying under 
the same flag. 







KLM inaugurates the Amsterdam-London 


flight which is the o/dest air route in the world still 
being flown by the same carrier. 


EEE opens the first air traffic booking 


fice’ in the world. 


Oo 


un EE KLM is the first to make use of air-cooled 





engines and all-metal propellers. 


1927 - KLM makes the world’s first intercontinental 
charter flights. 


Ome EE 1, opens the /ongest air route of that 


time: Amsterdam-Jacarta. 


Rox KLM, as the first airline outside the U.S.A., 


introduces all-metal Douglas DC-2 and wins the 
London-Melbourne Air Race. Two years later KLM 
is the first European company to buy the DC-3. 








1943 - KLM, as first non-U.S.A. carrier, orders the 
Lockheed Constellation. 


een cc KLM, though heavily shattered by the war, 


is the first European airline to open a post-war 
North Atlantic service. 





1948 - KLM is the first European airline to buy 
the Convair Liner. 


1950 - KLM is the first European airline to be 
specially authorized by the U.S. Government to 
overhaul aircraft of U.S. air companies. 


e953 KLM is the world’s first airline to operate 


the turbocompounded Lockheed Super Constellation. 


1956 - KLM is the first carrier outside the U.S.A. 
to order the jet-engined Douglas DC-8 and the 
turboprop Lockheed Electra. 
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Pilatus Aircraft Works Stans 


Telephone (041) 84 14 46 (Mondays to Fridays) 


Design and construction of aircraft 
for civil and military use e@ Production of airframe parts e@ Overhauls and repairs 


Handling and maintenance for taxi services and charter passenger and cargo services 


Pilatus-Air-Service Overhauls and repairs of sports aircraft 


Zurich-Kloten Airport Geneva-Cointrin Airport 
Telephone (051) 93 73 87 Telephone (022) 33 53 65 

























Whether you need a gasket 
or an engine, tail light or 
wing, goggles or flying 

suit, polish or new paint job 
for your aircraft—all are 
available through 

Air Associates, Incorporated. 


Air Associates is the ONE 
SOURCE where you can 
obtain all your aviation 
needs—from prop to 





tailwheel—to keep your 
aircraft in top flight 


when condition. 
you cable 
“AIRSOC” you buy quality products 


at lowest prices 





® Obtain the latest products 


available 
® Avoid costly delays 
@ Cut your over-all buying costs 


®@ Get all your aircraft needs 
from one source— 
one order, one delivery 


7 
*Cable ‘“‘AIRSOC" 
Glendale, Calif. 
or Teterboro, N. J. 


SGCIATrES 


Division of Electronic Communications, Inc. 
64 INDUSTRIAL AVE., TETERBORO, N. J., U. S. A. 






BRANCHES: ATLANTA, CHICAGO, DALLAS, GLENDALE, MIAMI, SAN FRANCISCO, TETERBORO, 
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38,000 flying hours per year, 
covering more than 
7, million miles 
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This plane is equipped with radar 


radar allows the pilot to see through clouds and 
night darkness for more than 200 kms. It enables 
him to check and avoid obstacles and atmospheric 
disturbances. Moreover the METROPOLITAN 
used by ALITALIA on the Mediterranean and 
European routes is fast, silent and luxurious. By 
ALITALIA METROPOLITAN you will reach 
France, Switzerland, England, Germany and Libya 
in maximum comfort. 
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For information and reservations contact your travel agent or ALITALIA : 
ROME, 15, Via Bissolati, Tel. 470.241 — MILAN, 1, Via Manzoni, Tel. 864.251 — 
TURIN, 1, Via Gobetti, Tel. 553.663. 











AIRCRAFT 
CONSTRUCTION 


AERFER 


\ Pomictiano p'arco 





COSTRUZION! AERONAUTICHE 
GIOVANNI AGUSTA 






AGUSTASZAPPATA-€1 








CASCINA COSTA (GAUARATE) 
ITALIA 


Telegrams : AGUSTA-GALLARATE Telephone : 21767 - 21768 - 21499 - 20109 








THE 


BRITISH AVIATION 
INSURANCE COMPANY 
LIMITED 


HEAD OFFICE 
3-4, LIME STREET, LONDON, E.C.3. 
Telephone : MANSION HOUSE 0444 
BRANCH OFFICES 
MONTREAL - TORONTO - VANCOUVER 
JOHANNESBURG - CALCUTTA - BRUSSELS 


THE OLDEST AND LARGEST OFFICE SPECIALISING IN CIVIL AVIATION 





THE AIR SAFETY 
& SURVEY DIVISION 


at BASILDON HOUSE, MOORGATE, LONDON, €E.C.2. 
MONARCH 4764 MONARCH 4579 
OFFICE HOURS 24 HR. SERVICE 


offers 


A unique and comprehensive technical service covering all aspects 
of aviation available to Governments, Airline Operators and 
Manufacturers. Embracing impartial and accurate accident investi- 
gation, defect studies, crashed aircraft recovery, detailed damage 
reports, aircraft repair and salvage, valuations, operational procedures 
and re-equipment programmes. Available throughout the civilised world. 
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Drop Forgings and Steels 




















used in the FOKKER F.27 


Friendship — 





For Reliability in Service 


ENGLISH STEEL FORGE AND ENGINEERING CORPORATION LTD a 
ENGLISH STEEL ROLLING MILLS CORPORATION LTD 


ENGLISH STEEL CORPORATION LTD.., Sheffield, England. 


Wholly owned subsidiary companies of 


















WHEN IT comes To LIFEJACKETS 






. the majority of leading world airlines rely on and small stowage requirements. Take the R.F.D. 
R.F.D. There are many sound reasons and the Type 50c jacket, for example. It packs into an 
outstanding one is that R.F.D. Inflatable Lifejackets envelope-type valise measuring 9” x 314” x 2” THE WORLD LOOKS TO 
have been developed in close collaboration with air- approx., and weighs only a little over 21 ozs. 
craft industry. Hence the simplicity of their operation It can be donned and inflated in a few simple move- 


ments in a matter of seconds. 
be 5 = 


company 9 


S.B.A.C. FLYING DISPLAY, FARNBOROUGH, Sept. 2-8 - STAND No. 92. 
R.F.D. COMPANY LIMITED, GODALMING, SURREY, ENGLAND 


Overseas Companies in Tel. : Godalming 1441 
N. IRELAND, AUSTRALIA, CANADA, AFRICA, HOLLAND, SWEDEN, FRANCE, GERMANY 











@ processing of aircraft metals 


——— @ cleaning of jet engine components 
(0) 24 CO prior to inspection 





Other factories at: Rotterdam, Paris, 


TURCO PRODUCTS 


complete line of specially designed compounds for : 


Manufacturers of TURCO PRODUCTS : 





@ maintenance of aircraft 
@ cleaning of combustion engines 
during overhaul 


GREVOS CHEMICALS LTD. 


2a Gatestone Road, LONDON S.E.19 
Hamburg Phone : Livingstone 70.71 














VIA CORSICA, 21 
GENOVA 





Electronic Transmitting 
and Receiving Tubes 









TIMES 
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SOFRANCE 
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CHEAPER 


SOFRANCE 
K3 FILTERS 


When the first of these 
filters were put into service, 
users planned for a very long 
depreciation period. 

Today, after 5 years of use, 
they have discovered that 
this equipment is actually 
three times cheaper than 
other filters. 

The reason is simple : 

The filters work for 2 to 4 
years without replace- 
ment, without dismant- 
ling, without unsealing. 








PARIS ; 206, Bd PEREIRE, ETO. 35-19 
LYON : 1, RUE FERRANDIERE, FRANKLIN 65-91 -92- 82-52 
LIMOGES ; 34, AVENUE GENERAL-LECLERC. 37-26 - 28-23 




















See your local travel Agent or Transportes Aéreos Portugueses 














rest assured... 
when you fly Swissair 


There's this about the Swiss . . . Precision and 
reliability are their watchwords. 


Wherever in the world you fly with Swissair, you'll 
appreciate this credo : faultlessly conditioned 

aircraft and absolute reliability in operation are basic 
to air travel. You board a Swissair plane knowing 

that within the bounds of human skill and 
conscientiousness no finer aircraft or crew can take you 
aloft ... Yes, other airlines are reliable too, but with 
Swissair you also get that personal friendly service 
which made Swissair famous ! 


Swissair doesn't just fly to Switzerland .. . Its extensive 
network covers 5 continents . . . and it’s refined Swiss 
hospitality all the way ! 


Now also to the Far East (Pakistan, India, Thailand, 
Philippines, Hong-Kong, Japan). “Seven Seas” to 
the U.S. and South America (Rio de Janeiro, Sado Paulo, 
Buenos Aijres). 








Consult your Travel Agent or write : 


SWISSAIR 














SOCIETE DE CONSTRUCTION DES AVIONS 


HUREL-DUBOIS 


Route de Verriéres, MEUDON - France 


PRESENTS: 





HD. 321- PASSENGER AND CARGO TRANSPORT 
FOR SHORT AND MEDIUM RANGES 


The HD 321 has a take-off run of 1,245 ft. and carries the 
following, with SBAC or ATA reserves and at a speed of 
155 knots : 
44 passengers or 
a payload of 
6 12 tons over 135 nautical miles 
4 tons over 970 nautical miles. 
Safety, efficiency, comfort, economy of operation, economy 
of ground organization, high performance and reliability 
of its WRIGHT CYCLONE C9HE engines are the essential 
features of the HD 321. 








HD. 34- PHOTOGRAPHIC AND SURVEY VERSION 


Eight aircraft of this type have been ordered by France's 
Institut Géographique National. 





HD. 331- MILITARY VERSION 


equipped with loading door at the rear of the fuselage or 
with loading ramp for vehicles. 


MISSION | — ASSAULT TRANSPORT 


Transport of 60 fully-equipped troops over a distance 
of 380 nautical miles. 


MISSION Il — RECONNAISSANCE AND 
POLICE DUTIES 


Endurance 27 hours with a crew of six, including 
3 machine gunners. 

















MISSION Ill — AMBULANCE VERSION 
Carriage of 32 stretcher cases. 
MISSION IV — 





Transport of 3 light trucks 





The HD 321, built in a standard version and a specialized version, with a structure 
designed for operation on the roughest fields and in the toughest climates, is the 
most economical aircraft for the widest variety of missions and the hardest working 
conditions. 


1,500 hours of flight, three years of flight tests and experiments on three prototypes 
assure the user that this aircraft is fully developed. 


The first production HD. 34 aircraft for INSTITUT GEOGRAPHIQUE NATIONAL 
will be delivered IN 1957 AND 1958. 
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RELY ON ARC PRECISION INSTRUMENTS 


Automatic direction finders, VHF omnirange receiver/ 
localizers, VHF receivers and transmitters, LF receivers 
and loop direction finders, course directors, audio ampli- 
fiers, isolation amplifiers, portable VHF communicators 
(ground or shipboard communication with aircraft), VHF 
omnirange signal generators and other test equipment. 


Aiwerate Radio Corporation 


BOONTON, NEW JERSEY, U.S.A. 
EXCLUSIVE EXPORT REPRESENTATIVES (EXCEPT CANADA): 


Sterne, Carr.and Farr Company 
425 Fourth Avenue, New York 16, N.Y., U.S.A. 


Cable Address: ‘’Staraero” 

































SOUTH AFRICAN AIRWAYS 


Operates the fastest direct service 


between 


LONDON and JOHANNESBURG 


South African Airways 4-engined Douglas D.C.-7B’s combine luxury First 
Class and thrifty Tourist Class. Whether you choose to fly East Coast or 
West Coast up Africa, stop-overs at no extra cost can be arranged. S.A.A. 
calls regularly at Salisbury, Lusaka, Nairobi, Khartoum, Leopoldville, Kano, 


Athens, Rome, Frankfurt, Amsterdam or Paris. 





SOUTH AFRICAN AIRWAYS 


in association with B.O.A.C. and C.A.A. 


South Africa's official airline 


TUBE RETENTION 
BIRTCHER | ino cooune evices 
As Used In Most U.S. Missiles and Aircraft 


TUBE RETAINING TEMPERATURE 
CLAMPS REDUCING CLAMPS 


7 a 


TUBE COOLING 
SHIELD INSERTS 


oO” 













For standard and mi- For miniature and sub- To be inserted inside 

niature size electronic miniature electronic RF shields on minia- 

tubes and components. tubes and components. ture tubes. As dev- 

Request catalog 3-D. Request catalog 4-KK. eloped and specified 
by U.S. Navy 


Request catalog B-25. 


Catalogs requested will be airmailed immediately 


THE BIRTCHER CORPORATION / EXPORT DIVISION 
4371 Valley Blvd., Los Angeles 32, California U.S.A. Cable : BIRTCORP 

























PRESENTS the COLO 
THE WORLD'S NEWEST AMPHIBIAN 

PERFORMANCE - COMFORT - ECONOMY 

“gi vii Ge: (ene Magnificent land and water 
handling qualities, beautifully 
designed hull, wide retract- 
able tricycle gear ; cruise up 
to 128 m.p.h., unsurpassed 
comfort and visibility. 
LOW PRICE $ 16,250 


For further details please 
contact Distributors in Europe 
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TRAVELAIR Lb. 115 Oxford Street LONDON W.1 ENGLAND 






























... first in 


airborne fire protection 
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~% 
ae COMPLETE INSTALLATIONS 


OF GRAVINER FIREWIRE HAVE : 
LOGGED OVER . 


1,500,000 eevine nours : : 











GRAVINER MANUFACTURING COMPANY LIMITED - COLNBROOK - BUCKS - TELEPHONE: COLNBROOK 48 


Specialists in Industrial Thermostats, Overheat Switches and Industrial Explosion Protection Equipment 
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RANGE REMAINING SYSTEM 


IN HOURS AND MILES 
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Regular Services to and 


throughout INDONESIA 
and to SINGAPORE, 
BANGKOK and MANILA 


Reem 








G CLL INDONESIAN AIRWAYS 





For information : G.l.A. Head Office, 15 Djl. Nusantara, Djakarta - INDONESIA 
or any I.A.T.A.-Agent. 










plus sir de vous, plus sir de vos appareils! ))) 


Uh 
VIBRACHOCc 


Licengé Robison Aviation U.S. A. 







\ 1 Vi-1 


ortisséur dé chocs 
et de vibrations 


DUT METAL 
BRAGHOC étudie pour vous 


vos prgblémes 
d‘iso}ement aux chocs 
et Aux vibrations. 













































ConsultgZ-nous: 


BRACHOC 


6rue Montaliv 



































In Spain 


ASTURIAS 






MARSELLA 








the most extensive network om LINEAS ACTUALES 
a of domestic routes wae LNEAS NUEVAS 


Y | A O Lineas Aéreas 
(Member of 1.A.T. A) 























E" FAURE HERMAN 


68, Rue de |’Est MOL 17-37 Boulogne-s.-Seine 








@ ELECTRONIC CONSUMPTION 
GAUGES FOR JET AND 
PISTON ENGINES 


@ WIDE-SCALE AIR SPEED 
INDICATORS 


@ INSTANTANEOUS CONSUMPTION 
GAUGE MEASURING IN VOLUME 


AND WEIGHT 





CONSUMPTION GAUGES 
for all types of engine with instantaneous recording of 
reserves 


Special equipment 
for test beds 


Licensees and agents for: 





WEST GERMANY: 
SIEMENS & HALSKE, Rheinbriickenstrasse 50, KARLSRUHE 


UNITED KINGDOM AND COMMONWEALTH: 
HOBSON, Wolverhampton, England 


ITALY: 
SECONDO-MONA, SOMMA LOMBARDO 


SWEDEN: 
FREMA, Strandvagan, 17, STOCKHOLM 


SWITZERLAND: 
SEMIZA, 8, rue de Rive, GENEVA 


Aviation representatives : 
CIRAVIA, Bundesgasse 16, BERNE 











aboard each aircraft, 


a team of specialists... 


Sabena’s captains, officers, navigators, engineers, radio 
operators, stewards, air hostesses, form teams of expe- 
rienced, reliable specialists. Their proficiency and devo- 
tion have earned for them an international reputation. It 
is thanks to them that so many passengers say: “ With 
Sabena you are in good hands! ” 


SABENA 


















D> vanyreco 








Do you know 


the A.B.C. ? 


INTERAVIA A.B.C. 
Directory of World Aviation 


World-wide, quick and easy reference to details of:— 


@ Official Agencies and Organizations 
@ Company addresses and products 
@ Personalities 


The 1957 edition of INTERAVIA A.B.C. contains:— 


30,000 names of aviation executives, officials and technicians. 


35,000 individual listings of authorities, organizations, aircraft opera- 
tors, aircraft and engine manufacturers, electronics, radio and 


equipment manufacturers, airports, etc. 
35,000 addresses of authorities, organizations and companies. 


1,300 pages 81134” subdivided into sections:—Alphabetical 
Index of aviation authorities and enterprises (ALPHABET). 
Analytical list of air authorities and enterprises, arranged accord- 
ing to Continents and Countries (ANALYT), Glossary of Products 


and Buyers’ Guide, Who's Where in World Aviation. 


The oldest and only 
world-wide aviation directory 
in existence today 


PRICE: $12.00—£4 Os. 0d.—Sw. rs. 50.00. Including postage and packing. 





List of advertisers in INTERAVIA, September issue 


Page 
SE eee ee ee ee 948 
OR Se eee ee 942 
a PE gc ka ee Oh he 8 947 
Se eee ee, TO, og gc ce ek ee eh 952 
ee fa. oe 6-6 2 4 Oe ee eee 866 
ee ee I, TUNE 5. kes be ee ee tee 944 
ES EE SE ae ee ee en 948 
Allison, Division of General Motors, Indianapolis. .......... 848 
Ree RT I echt tee wee ee 837 
Se ee Ce as Cale ee ee 934 
Armstrong-Whitworth Aircraft, Baginton .... 1... ee eee ee 870 
Aviacign y Comercio S.A. WONT 2 wt ttt ttt tt tts 954 
Aviation traders og ie ee ow we le 8 ee 927 
a ee ee ee ee 902 
ee Se Ee OE gg cg ke ee ee Re ee TH 952 
es Se A, I wk tt RRR HS 865 
eS Oe Es 5 6 5 6 bbe eR a Re 859 
eens merommene GO. U00,, BIRTH ow ce ttt tet ewe 847 
British Aviation Insurance Co. Ltd., London ........54548686 948 
wren Pemcmum Co. 00, LONGOR. 6. wt tte tet ete 852 
er Sr CU RS ER TR RK OK HS 911 
Cree Te Ce, Tg tt ee 864 
Coeeer Rader Gecwomes, LONGOR . . . 1 ce tt ttt ewe ets 
Costruzioni Aeronautiche Giovanni Agusta, Cascina Costa-Gallarate 948 
ee ae ee ee ee ee ee ee 854 
ee (sk bt ke 5 6 ok ee 4 ee 8 ee ee Oe 849 
Curae fueeer Ge. bee, COMUNE 26 wt tt tet ee 839 
Douglas Aircraft Co. Inc., Santa Monica ..........4468-5 860, 861 
mmett Grotnere (Londen) Lid., London... 2 se tte wet ewes 868 
mnenen Gipewre GO. LH, LOREON . wc tet tee 887, 891, 892 
English Steel Corporation Ltd., Sheffield ........ 2. 2 eevee 949 
ee SG a SI cc ce eT HS 958 
ee Cr Oe CN, 5 ek OR OR ee 857 
ne 6 55 hk CK Oo Ow Ow SO 955 
I 8 ee eine beable a) ee hw eee Oe 957 
rr rr ss fe ee eee ee 940 
Fokker, Royal Netherlands Aircraft Factories, Schiphol ........ 901 
re i OO kk ke ee 853 
Garuda Indonesian Airways, Djakarta. ..... 1... 2 ee ee eee 954 
menener fre, Ge. GON, LORGON 2 wk tt ttt we ttt tet as 953 
Pe CT Fb CeCe Sw Ree ee 950 
De Havilland Canada Ltd., Toronto. ......c.ccessvesne 869 
De Havilland Engine Co. Ltd., Leavesden.. . . 1... 2 ee ee eee 912 
N.V. Hollandse Signaalapparaten, Hengelo ....... ++ ss eee 942 
Hunting Percival Aircraft Ltd., Luton .........5446-. 883, 884, 921 
co eae ae eee ee ee ee ee ee 951 
Iberia Lineas Aereas Espafiolas, Madrid ........ +e ee eee 940 
KLM Royal Dutch Airlines, The Hague... .... 1.1 eee ener 945 
ie? Pe er Pe, si kk tee Oe ee 941 
CC Ms 6 6 te eh ee ee ke ee ee 943 
Locknees Alrcrast Corp., Burbank 2... wc se eet ee ete 840, 841 
es CI CR CUO 5g ks st ele ee ES 950 
Marconi’s Wireless Telegraph Co., Chelmsford. .........+4.4-. 890 
Martin Baker Aircraft Co. Ltd., Higher Denham. ........25s 944 
CE 505 6 6 §6 bok 6s 6 8 ee eR Sk 8 926 
Minnesota Mining & Mfg. Co., St. Paul... 2... ee eee eee 923 
i, PE. sy 605.6 6 eh 0 oe ee OE eee 952 
Murphy Radio Limited, Welwyn Garden City ..........458686 933 
Se Re a eee ee ee 888, 889 
Nortnrop Alrcratt inc., Hawthorne .....5 ss ccecesseveve 867 
I ed ee Oe 6. RO Oa Re Re 4 Se See 953 
es 6b 6 eae ee Ra Oe oR eS 922 
So eee eee eee eee ee 836 
Pure Pumnewemerne, GINO. tes 946 
Eo 666 6G Re Oh ee ee ee 940 
Pye Telecommunications Ltd., Cambridge. ....... +s ee eee 838 
rie Se As SII ck ee ew 949 
i ss, ys ys Oe ee 8 Oe ee 844 
a bb ee nk ee Se eH 928 
i Ee hd ob bk aie ck oe 4 Oe ae te SO He 955 
ee ag. se ae teks wk 8S Wa SPR ORC BO 956 
nr CMO fgg 4056 64 6 4 8 Oe ee Oo 943 
ee ss ek 6 8 8 8 Oe 8 we ® 8 862 
rn oe a ee ss Vs) 8 KO 4 eo oe RS 924 
South African Airways, Johannesburg ...... 1. +e eee eee 952 
Cy Eg) se 8 6 ee 8 ee OR RO BOR 950 
Standard Telephones & Cables Ltd, London ...........44.4-. 858 
Gee, Get, PORN ct tt hw 946 
INN OE'5 og 5. 6. 4 ek eS ew ee 850, 851 
MT MT, SG kk ae bo wy 8 8 4 WAS Ge bw we ON awe 951 
8. 586 Fue Ce a cae eon, era ale he ee ae 925 
EN 3 gg os at gs hs 6 8. OR Se BO 945 
NE oot ke ee 8 ee OG 863 
Transportes Aereos Portugueses, Lisbon. ..........+88+5 950 
Po ae ee ee eee 952 
United Aircraft Export Corp., East Hartford ........5405-5 842, 843 
es 4h. 6 8 0 O05 oy 98 Se 8 a OE eS Ae 947 
en CE 6% a KR We ee a De ww BO eS eS 954 





956 





Printed in Switzerland 


























Pist 
FIAT 
vance 
and ¢ 


| det J 


FIAT 
fighte 
(Nort 
(de H 
overh 


Helic 
SIKO 


Jet E 
FIAT 
ALLIS 
J47 ( 
WRIG¢ 
FIAT 


Pisto 
PRAT 
overh: 
ductio 
MERL 

























4 


FIAT G91 





MA NAL bated J wry. 








1“ 


Wawa 


\ 


RUNES 


\ WANN 


1\ 


A AALS 


e 
\ 


= 


\\ \ 


i 


AUN 


we 


AWN 


\\ i | 


\ 


OR me eh 


v 
ie 


— ia 
Piston-Engine Aircraft 
FIAT G46 — Elementary and advanced trainer e FIAT G49 — Elementary and ad- 


vanced trainer e FIAT G59 — Elementary and advanced trainer e FN-333 — Touring 
and executive amphibian. 


Jet Aircraft 

| FIAT G82 — Elementary and combat trainer e FIAT G91 — Light tactical support 
fighter for N.A.T.O. e FIAT G91 T — Elementary and combat trainer e FIAT F86K 
(North American Aviation licence) — All-weather fighter e FIAT VAMPIRE Mk.52 
(de Havilland licence) — Fighter e NORTH AMERICAN F86D Sabre — |.R.A.N. 
overhauls. 


Helicopters 
SIKORSKY S-58 (production of mechanical parts for Sud Aviation) 


Jet Engines 

FIAT 4002 and its developments e FIAT GHOST 48Mk1 (de Havilland licence) e 
ALLISON J35-A-29 (Allison licence) — Parts production e GENERAL ELECTRIC 
J47 (General Electric licence) — Parts production and overhauls e CURTISS 
WRIGHT SAPPHIRE J65 — Parts production for Curtiss Wright in Europe e 
FIAT GOBLIN (de Havilland licence) 


Piston Engines 

PRATT & WHITNEY R.985 (Pratt & Whitney licence) — Parts production and 
overhauls e PRATT & WHITNEY R.1830 (Pratt & Whitney licence) — Parts pro- 
duction and overhauls. PRATT & WHITNEY R.2800 — Overhauls e ROLLS-ROYCE 
MERLIN 500 — Overhauls e ROLLS-ROYCE PACKARD V-1650/7 — Overhauls e 
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AVIATION 


CURTISS WRIGHT Tur- 
bo Compound (Curtiss 
Wright licence) — Over- 
hauls 


Propellers 
(under Hamilton licence) 


FIAT 5006 two-blade e 
2D 30 two-blade e 23E 50 


. three-blade e FIAT 5010 
‘four-blade — (modified 


Hamilton 24D 50 propel- 
ler) 


' Electronic equipment 


MG4 Fire Control System 
(North American Avia- 
tion licence) — Overhauls 
e Electronic equipment 
for the F86K and F86D 
aircraft and other radio 
and electronic systems— 
Overhauls. 


FIAT — DIVISIONE AVIAZIONE — Corso Giovanni Agnelli, 200 — TURIN (ltaly) 
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Five times 


the population of 





London and New York 


The world’s two most populous cities would have to become five times 
larger to accommodate all the passengers that flew the world’s scheduled 
airlines last year. There were 80,000,000 of them—some 15% more than 
flew in 1955. And the number of airline customers is expected to grow to 
90,000,000 in 1957. 

As passengers and load factors increase, so does the need for new and better 
aircraft—serviced by new and better petroleum products. Esso Marketers 
provide the growing aviation industry with highest quality fuels and lubri- 
cants, perfected by 50 years of Esso research. 


A Good Sign to Fly to 


8 OUT OF 10 OF ALL THE WORLD'S INTERNATIONAL AIRLINES USE ESSO AVIATION PRODUCTS 





